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The Steamboat “ Puritan.” 


| 
| 





view of the ‘‘ Puritan,” which is now rapidly | 


nearing completion, and will be the latest ad- | cylinders, and made to correspond therewith, 
dition to the Fall River line of steamers. | having nozzles for lower steam chest of the 
Many new features in steamboat accommo- | same dimensions as those on cylinders. 


dations have been introduced, and these, no 


doubt, will be appreciated by the traveling | ders, and serves asa bed-plate. 
brass tubes in condenser are 34 inches o. d. 
tinned inside and outside, wd give a total 
cooling surface of 15,000 square feet. 
heads are made of brass. 
two inlets and outlets for condensing water, 





public. 

Length of steamer over all...... 420 ft. 
With iss cxteacindiwctecteutnaierewses OL ‘*¢ 
Length of hull on water line... .404 “ 
WHOGD 2 aide to ean.deewowadste sd 52 “ 






| well ribbed and finished top. Low-pressure 
Our illustraticns on this,and on page 2 cover is provided with manhole. 
represent the deck plans and a longitudinal | boxes packed with metallic packing. 


Cylinder covers are also of the box form, 
Stuffing- 


Cylinder bottoms are cast separate from 


The condenser extends under both cylin- 
The seamless 


Tube 
The condenser has 




































































ameter. Steel valve stems 22 inches diameter, | wheels, 35 feet diameter outside of buckets. 
and covered with brass in the stuffing-box | Each wheel has thirteen buckets, 14 feet long, 
part. Steam port opening in this chest is | 5 feet wide, and { inch thick ; they are made 
144 by 63 inches. of steel. 

In the high-pressure steam chests the valves| On stepping on the main deck the passen- 
are 16 and 154 inches diameter. Steel valve | gers enter a handsome social hall, which is 
stem, 24 inches diameter. Steam port open- | situated aft of the engines. This social hall 
ing is 84 by 40 inches. Side pipes for low- | is 58x24 feet ; from this the grand staircase 
pressure cylinder, 334 inches diameter ; for | leads up to the saloon deck. Aft of the social 
high-pressure cylinder, 21 inches diameter. | hall on the main deck there are two hand- 

Beam and shaft pillow blocks are made of | somely furnished cabins for ladies. The one 
cast-iron, with wrought-iron binders. Beam | furthest aft is the ladies’ private cabin; its 
binder bolts, 94 inches diameter outside of | floor space is 42 feet long, and greatest width 
thread, and shaft binder bolts, 74inches di-| about 24 feet. State rooms are arranged 
ameter outside of thread. Main journals on! along the sides of this cabin; O,, P, are the 
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THE STEAMBOAT ‘‘ PURITAN.” 















































Depth from base line to top of 


deck beams, amidships....... 21 ft. 4 in. | 
Whole depth from base line to 

top of house over engine.... . 70 ‘ 
BONE, MON ccs ss koccacceds i 
DEMIRCRINONE 50 5 oadiescon ence ee 4,775 tons. 


The hull is made of ‘steel ; it is a double 
one, and is constructed so as to form, with 
the longitudinals, fifty-two water-tight com- 


partments. Besides these, there are seven 
water-tight bulkheads running athwart- 
ship. 


The main engine is a compound, vertical, 
beam, surface-condensing engine. High- 
pressure cylinder is 75 inches diameter, 9 feet 
stroke ; low-pressure cylinder 110 inches di- 
ameter, 14 feet stroke. Engine frames are 
made of steel. 

The engines are designed and constructed 
for a working pressure of 110 pounds of 
steam on the high-pressure cylinder, and to 
develop 7,500 indicated horse-power. 

Pistons are of cast-iron, box form, well 





ribbed, and with narrow follower ring. 


and is provided with two centrifugal circu- 
lating pumps of ample capacity, with inde- 
pendent engines. It isalso so arranged and 
furnished with pipes, valves and connec- 
tions, that it can be used when desired as a 
jet condenser. 

Air pump is made of cast-iron, 1} inch 
thick in thinnest place ; it is lined with brass, 
3¢ of an inch thick, bored 62 inches diameter; 
stroke, 5 feet ; a brass ring on top of bore re- 
ceives the floating top. The bucket is made 
of brass, and the valves of rubber. Reser- 
voir of cast-iron, bolted to the air pump, 8 
feet 4 inches diameter, and 6 feet high above 
top of air pump. 

There are two feed pumps, one on each 
side of air pump, coming inside of reservoir. 
Barrels are of brass, plungers, 94 inches di- 


ameter. Chambers of cast-iron, fitted with 
brass seats. Rods connect to air pump cross- 
head. 


Low-pressure steam chests are made in the 
usual manner, with balance poppet-valves. 
Valves of cast-iron, 253 and 264 inches: di- 








SALOON “DECK PLAN 





shaft, 27 inches diameter by 30 inches long ; | toilet rooms ; and .V, a stairway leading into 
gangway, 27 inches diameter inboard to 30 | | the dining room below. Along the sides of 
inches diameter at gunwale ; gunwale bear- | ‘the other ladies’ cabin there are arranged 
ing, 30 inches diameter by 54 inches long ;| double rows of staterooms. The length of 
wrought-iron connecting rod, 384 feet long ; | floor space in this cabin is 74 feet; greatest 
upper neck, 12 inches diameter ; lower neck, | width about 27 feet. The rooms J,, K, for- 
14 inches diameter; center, 18 inches di- | ward of the staterooms are for the clerks ; 
ameter. Crank-pin, 19 inches diameter by | ¥, is the steward’s room; and J, for the 
22 inches long. Walking-beam, 34 feet long | stewardess. J, is the barber shop; H,, 
from center to center of outer pins, and 17 ‘tic ket office; G,, captain’s office, and B,, 
feet wide. coat and baggage room. 
Journals on main beam center, diam. 19 x22 | In the engine enclosure, U represents the 
of L. P. end center, ‘ 11 4x11} ) engine room; X, low pressure, and Y, the 
Se Give ‘104x104 | high pressure cylinders ; V,, center line of 
‘* of connecting-rod center 12 x12 | shafts; A,, feathering wheels; X, duplex 
Piston rods of wrought-iron ; low-pressure | pump 183x12x14 inches; Y, another duplex 
rod, 12 inches diameter ; high-pressure rod, 11 | pump, 14x84x12 inches; and Z,, simply a 
inches diameter. Air pump rod, of best forged | work bench in the pump room. V is the 
iron, 4% inches diameter, cased with brass | mate’s room, and W, lamp room; Wg, re- 
i inch thick. | frigerators ; F,, storeroom; and D,, mess 
In the boiler enclosure, 7’ is the 
Total | donkey boiler room; and R, superheaters, 
; heating sur-| The various rooms forward of the main deck 


! * 
Feathering side are principally for the use of the crew. On 


“ce 


| 
| 


The boilers are the Redfield type ; eight of | room. 
these are used, and are made of steel. 
grate surface, 850 square feet 
face, 25,500 square feet. 
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the main deck about 6,600 square feet of 
deck space can be used for carrying freight, 
affording about 80,000 cubic feet of freight 
room. Probably the elegant and handsomely 
furnished ‘‘grand saloon” shown on the 
saloon deck plan will have the greatest at- 
traction for the passengers. Access to this 
saloon is by the staircases aft and forward of 
the engine and boiler enclosures, and also by 
the stairway B. The staircases aft and for- 
ward of the engine and boiler enclosures also 
lead up to gallery deck. The staterooms P, 
P, are conveniently arranged along the sides 
of the grand saloon, leaving considerable 
space between the staterooms and the boiler 
and engine enclosure, so as to form a continu- 
ous promenade around the saloon. On this 
deck, Z and K are the gentlemen’s toilet 
rooms; D, H, the ladies’ toilet rooms. /F is 
the stewardess’ room, and G@ the engineer’s 
room. On this deck there is also a continu- 








ginning to end isthe W. & A. Fletcher Com- 
pany, of New York. The joiner work, includ- 
ing plumbing and painting, is by Mr. William 
Rowland, of New York. Thé hull was 
built by the Delaware River Iron Shipbuild- 
ing and Engine Works, Chester, Pa. The 
designs for the decorations are by Mr. Frank 
Hill Smith, of Boston. 
——--- oie —--——_—_ 


The Modern Steam Plant and its 
Management. 





By Peter H. BuLiock. 





STEAM DAMPERS, PIPE COVERING 
AND VALVES. 





There are few appliancesin or about a 
boiler room more convenient and useful than 
a good damper regulator. These can now 




















be had that will move the damper through | 


seats and cylinder of an engine or pump, 
leaving them dry and more liable to cut, and, 
if the steam is used for heating, it causes 
snapping in the pipes and radiators. It isalso 
frequently the cause of a poor working pump 
or injector, particularly the latter, owing to 
the very small aperture through which the 
steam passes in the form of a jet. A very 
small amount of water will momentarily ob- 
struct the rapid flow of the steam, and this 
interruption causes the injector to ‘‘ break,” 
or stop working unless it is one of the kind 
that has an automatic overflow valve. 
VALVES. 

It is fair to presume that, when a valve is 
put into any pipe or position, that the object 
is to be able to open or close the connection 
at pleasure, and that it will be tight and relia- 
ble. That one-half of the valves in use are 
entirely so, the writer does not for one minute 
believe, the leakage being all the way from 


MAIN DECK PLAN 
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metal. This is ip eamosialy likely to result in 
cases where the boilers foam, as the water 
then brings over anything held in solu- 
tion. 

Another cause, and one that, when done, 
cannot be remedied, is by the pipe being 
screwed so far into the valve body that its end 
strikes the side of the seat, pushing it out of 
shape, directly, as shown in Fig. 3 (page 3), or 
indirectly, by forcing the sides apart, as shown 
in Fig. 4. This is frequently found in small 
valves where the bodies are light, which is 
usually the case with cheap goods. 

Fig. 3 is a direct impression taken from a 
1” globe valve cut open through its center 
on a line with the stem, and Fig. 4 from a 
1}” valve cut open on a line at right angles 
to the stem. [These figures have been reduced 
one-half by the engraver.] The dotted lines in 
Fig. 3 show where the metal is cut away and 
pushed over by the pipe that was screwed too 
















































































ous outer promenade, extending outside of 
the wheels. 


The presidents’, captains’, 


rooms are forward on the gallery deck. The | to neglect careful firing 

total number of staterooms on all the decks | | simply do what it is made for ; 

The hurricane deck is arranged for | perform miracles or correct unskillful meth- 
| 


is 360. 


| 





HURRICANE AND DOME DECK PLAN 

















































































































































































































GALLERY DECK PLAN 


THE STEAMBOAT PURITAN.—SEE PaGE 1. 


its whole range of motion by a variation of 
two lbs. pressure. But do not think that 


and officers’ | because you have a good regulator it will do 


, for the damper will 
it will not 


a promenade 10 feet wide, extending entirely | ods in managing a furnace. 
around its outer edge, affording a continuous | 


walk of 600 feet. 
pied by the members of the band, and D by 
the life-saving crew. A isthe pilot house. | 


| 


There is another subject that is of the 


The room C will be occu- | greatest importance as a direct means of 


economy, but which is oftenneglected. This 
| is the proper covering of steam pipes and 


Referring to the hurricane and dome deck | boilers, to prevent loss of heat from radiation. 
plan, it will be seen the steamer is well pro- | | It is worse to throw away heat in this way 


vided with life-boats and life-rafts. 

In order to give some idea of the strength 
of some parts of the machinery, it may be 
stated that each shaft weighs about 40 tons ; 





: . 9 
the total weight of each feathering wheel is | 


about 100 tons ; walking beam about 42 tons, 

The ‘‘ Puritan” has been designed by Mr. 
George Peirce, supervisor of steamboats for 
the Old Colony Steamboat Company. The 


sole contractor for her construction from be- | 


than it is to waste the fuel before being burn- 
ed, as this heat not only represents the fuel 
that it takes to produce it, the wear of the 


| boilers and the labor incident to its produc- 


tion, but the heat that is radiated from the 
outside of the pipes is represented by water 
inside of it or else by a lower pressure and 
temperature. It is especially undesirable 
that steam should carry entrained water, for 
this quickly carries off the oil from the valve 





a very small amount in many cases up to 
enough to keepa steam pump moving, as I 
saw in one case recently. 

There are many causes that tend to make 
valves become leaky—brittle or too soft 
metal used in their construction being a prin- 
cipal one. Small bits of iron chips from the 
pipe dies, mixed with red lead and dirt that 
should have been blown from the pipe, get 
stuck on the disk or seat, and the steam bakes 
it right on solid, then when the valve is 
closed it cuts or jams the seat, and the valve 
will leak, in spite of all muscular efforts at 
the wheel. This leak may be so small that 
it is not all steam, but partly water that alter- 
nates with the steam, quickly cutting the 
metal away, and the small leak soon grows 
to be a large one. 

Many of the alkali compounds used in 
boilers for preventing scale are very de- 
structive to valves; the soda or other deter- 
gent crystallizing on the seats forms a sharp, 


gritty scale, that readily cuts and wears the’ 


farin. The dotted lines in Fig. 4 show how 


| the sides can be bulged out, pulling the seat 


out of true, even if the pipe does not directly 
strike it. Fig. 5 would be a section across 
on line A B, and the dotted lines show how 
it was spread apart. 

It will be seen, then, that the only way to 
have tight valves is to first procure those 
made from a heavy pattern, of good metal 


‘and good workmanship, especially that part 


where the disk is secured to the stem. Second, 
the pipes should have as little dirt and chips 


| left in them as possible, and that little should 


be thoroughly blown out, after which the 
valve should be unseated, and anything that 
may have adhered to itcarefully wiped off, 
Thirdly, care should be taken that the pipe 
is screwed in just far enough, but not so far 
as to press the seat out of shape either directly 
or indirectly as shown, and lastly by all 
means avoid foaming or priming in the boil- 
er, for this certainly indicates that something 
is wrong with the boiler or the water, and 
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the cause for it should be sought out and the 
difficulty remedied. 

The question is often asked : Which is the 
proper way to put on globe valves, with the 
pressure on top or under the seat? and the 
answer is given about as often one way as the 
other. There is not, nor can there be any 
fixed rule regarding this, for places will be 
found where it will be best to do exactly the 
opposite from what would be proper in 
another case, or under different conditions. 
As a usual thing, however; if the valve is 
in a place where, when closed, there is a press- 
ure on one side of it only, it is better to put 
it on with steam under the seat, as this pre- 
vents leakage at the stuffing-box, and permits 
the stem to be packed when closed. 

Perhaps the most common trouble with 
valves, except leaking, is the disk getting 
loose on the stem or entirely detached from 
it. In the latter case, if the pressure is on top 
of the seat the stem turns back, leaving the 
valve closed ; if under the seat the disk will 
be thrown back as the stem is turned, and 
-quite likely drop to one side, in which case 
all control of the valve is lost, only that it is 
open instead of closed asin the other case. 
This is a very awkward thing to happen to a 
blow-off or feed valve to a boiler, and is one 
very good reason why some other style of 
valve orcock should be used for these pur- 
poses. 

This once happened to the feed valve of a 
boiler the writer had charge of. In this case 
the disk had a round guide stem on its under 
side, that worked through a guide-bar across 
the seat. This kept it in place, and the 
pressure from the pump closed it to the seat, 
preventing any water from entering the 
boiler. Nothing could be done except to 
draw the fire, cool down, and repair damages. 

There is a plant in Maine that includes a 
steam fire pump, the throttle of which was 
a common 2” globe valve put on with the 
steam on top of theseat. One day, when 
giving an exhibition before some insurance 
agents, to show them how perfectly they were 
protected, the pump was stopped for some 
purpose, and, when trying to start again, the 
nut holding the disk to the stem stripped its 
thread, leaving the valve tightly closed. 
There was no further exhibition that day, 
‘tthe reputation of the fire apparatus was 
injured, and the expected reduction in pre- 
miums was not secured. Had the valve been 
on the other way it might not have failed so 
soon, but poor material or workmanship is 
bound to show in time, and it might have 
come off at atime when it would have been 
nearly as bad to have been unable to stop as 
it was not being able to start. 

Sometimes the thread inside and on top of 
‘the disk is cut down too deep, or so far as to 
nearly come through to the part where it is 
ground to the seat, and not leaving metal 
enough to stand the strain of the stem as it 
is screwec down against it. There is now 
before me a 1" nickel-plated angle radiator 
valve that gave out in this way, and the 
amount of metal in the annular fracture is 
about + of an inch square, or 1-16 of a square 
inch in area. This small amount of metal 
was not enough to stand the strain of ordi- 
nary use, and it failed, as might have been 
expected had its weakness been known. This 
set me to wondering how much force one 
could exert through the medium of an ordi- 
nary 3’ valve wheel, the thread on the 
stem being six to the inch. An iron weight 
with a lever between guides and a clamp for 
holding the valve stem made a good rig for 
this purpose. I was aware that my right 
hand was mightier with a wheel than with 
a pen, but I did not suppose that by an ordi- 
nary first degree grip on a 3” valve wheel 
that I could exert a pressure of 500 Ibs. on 
the seat of a 1" radiator valve, but such was 
the fact. 

Assuming that the disk failed at the strain 
mentioned, it would indicate that the metal 

was very poor, for if++ square inch gave way 
at 500 lbs. it would show a tensile strength of 
but 8,000 lbs. per square inch of section, 
which is far below the strength given for 
brass by any of the best authorities. 

This experiment set me to thinking about 
larger valves and the strain on the joint be- 
tween the body and stem-stock. A 3” iron 
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TROUBLE WITH VALVES. 


body globe valve was next dissected. This 
had an iron wheel 7’ and a brass stem 4 inch 
in diameter, with four threads to the inch. | 
The area under the joint and exposed to the | 
pressure was 138 square inches, and the 
steam pressure 90 lbs. making 1,270 Ibs. 
strain on the joint before any more was) 
put on to it by the wheel and stem. This 
wheel was large enough to get both hands 
hold of it, and I saw one of my men exert a 
pressure of 1,500 Ibs. arranged as above 
described. (Modesty prevents the insertion of 
my own record.) This would make a _ possi- 
ble strain on the joint of 2,770 lbs. The 
amount of metal resisting this strain consists 
of six male threads, 16 to the inch, onthe out- 
side of the brass stem-stock, which is screwed 
into the same number of threads on the 
inside of the cast-iron valve body. In this! 
case the threads fit each other nicely, the | 
metal is apparently good, and probably | 
the strength is ample for any reasonable 
pressure or fair usage. But were the metal 
and workmanship poor, and the strength of | 
same man, as is often the case, applied at 
the end of a monkey-wrench on the rim of 
the wheel, the result might be different and 
disastrous. 

Angle valves have stems longer in pro- 
portion than the straight globe valves, and 
if the stem is made to allow the disk to) 
draw clear back into the arch of the stem- | 
stock, nearly half of its length will be out- | 
side of the stuffing-box, and consequently 
may become comparatively cool. Now if a 
valve like this is quickly closed, especially if 
the steam is top of the seat, a great strain is | 
put on all the parts by the expansion of the | 








stem, and there is danger that the seat will be | 


sprung or the joint started. The latter hap- 
pened many years ago to the writer, and in- 
juries then received have been an ever-present 
reminder of the danger incurred in too 
quickly closing a valve under these 
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made in these operations, and often very ex- 


pensive ones, 

The illustration accompanying this shows 
two edges of a scale, in which this difficulty 
is met by designating in figures every fourth 
graduation of the thirty-seconds, and every 
eighth graduation of the sixty-fourths, so that 
any number of either graduations may be in- 
stantly read off direct, the figures being put 
on both ways, so that values may be read 
from left to right, or vice versa. 

Reference to the cut will show the facility 


with which any number of thirty-seconds or 
| sixty-fourths can be almost instantly found 


and compared with a measurement expressed 
in any other fraction of aninch. The other 


‘side of the scale is graduated in sixteenths 


and eighths as usual, and they are made 
in various lengths, from one to seventy-two 
inches, spring tempered, and accurately 
graduated either to U. 8. standard or to the 


| metric system. 


The maker is A. T. Koopman, Chicago, Ill. 
——_ e a o____- 


A New Adjustment for Dies. 





The illustration shows a new threading die 


brought out by J. M. Carpenter, Pawtucket, 


R. I., the special feature of which consists in 
the insertion of a taper pininto a hole reamed 
for its reception in the slot or opening, and 
intended to serve the purpose of the more 
costly collet or collar in which such dies are 
usually placed. In making these dies, they 
are so made as to have a tendency to spring 


‘together or close up the opening, which 


makes them grasp the pin firmly. When 
worn large it is only necessary to drive the 
pin out slightly, when the die closes. After 


| properly adjusting the size, the projecting 


end of the pin can be smoothed off. Should 
the two parts of the die be sprung sidewise 
in hardening, the insertion of the pin restores 
them to their proper places, making the 
threads match as before. 

By this means the peculiar advantages of 





NEw ADJUSTMENT FOR DIES. 


| a solid die are secured, and yet it can readily 
| be adjusted. 


Neither is it necessary to read- 
just it each time it is placed in the stock or 


holder, as is the case with many of the open 


dies, and which occasions so much annoy- 


' ance and loss of time in their use. 


It will thus be seen that, by this simple de- 


vice, a die is provided, which, when it leaves 


the factory, is practically solid and of stand- 
ard size, and which can be placed and re- 
placed ina collet, plate or chuck any number 
of times and always cut the same size until 
wear takes place, which can readily be com- 
pensated for in the manner shown. 

These dies are made, we are informed, in a 
variety of sizes. 
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A New Street Cleaner. 
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sweeping the streets and 
automatically elevating the 
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iu Lu ing, was exhibited in oper- 
ation yesterday on Holborn 

An Improvement in Scales. | viaduct. It consists of a series of hori- 





Every machinist is familiar with the diffi- 


culty met with in making measurements by 
the smaller divisions of the inch, 
thirty seconds or sixty-fourths, 

The expression, forty-seven sixty-fourths, 
for instance, conveys to most mechanics a 
very dim idea of magnitude, and in most 
cases no definite conception of its value is 
arrived at until after ‘‘counting up” ona 
scale, or some mental calculation. It is a 


quite common occurrence for mistakes to be ' 


such as | 


zontal brushes fixed on a pair of endless 
chains, revolving around spindles. These 
brushes sweep the mud up a short incline 
into a receiver, which is continued upward 
asa thin iron casing. Inside this casing is 
a series of scoops or buckets, fixed on end- 


'less chains, and these dip into the receiver 
and lift the mud to a delivery shoot, 


whence 
it is delivered into an ordinary mud cart, to 


the rear of which the apparatus is connected 


in such a way that it is easily removed. When 
the cart is full the sweeping mechanism 








is detached from it, and attached to an emp- 
ty cart, the full one being sent on its way to 
discharge its contents and return, The ap- 
paratus is mounted on traveling wheels, and 
motion is imparted from them to the mech- 
anism by gearing. The machine does its 
work in acleanly and practical manner, and 
dispenses with the necessity for unsightly 
mud heaps at the roadside, and the splashing 
of the public when those accumulations are 
being shovelled into carts by hand. Thick mud 
was spread for the machine to gather yester- 
day, and in its first run it did its work thor- 
oughly, but in the second run not quite so 
well. It is, however, but right to state that 
the mud was thicker than that ordinarily 
found on roads, for it had been swept up, 
carted and re-deposited, and had consequently 
parted witfi some of its moisture. We have, 
however, seen the apparatus at work on a 
macadamized road on a very dirty day with 
perfect success. The trials yesterday were 
carried out by permission of. the Commis- 
sioners of Sewers of the city of London, and 
with their men, horses and carts.—The Lon- 


don Times. 
-—_—1+_—_+<—>e—__—_- 


Modern Locomotive Construction. 





By J. G. A. MEYER. 





EIGHTY-SEVENTH PAPER. 





In our last paper we have given rules for 
determining the dimensions of the journals 
for the main crank-pins (made of steel), for 
ten-wheeled, mogul and consolidation engines. 

The dimensions of the main crank-pin 
journals given in the tables marked F, G, H, 
I, J, have been computed by those rules. 


TABLE F. 

Dimensions of the main crank-pin journals (steel) 
for mogul, ten-wheeled, and consolidation engines. 
Maximum steam pressure on the piston, 120 pounds 
per square inch. 




















| 
| Main Rod Journal. (hae Side Rod Journal. 
Diam. of) Sie a 
Cylinder. | | 1] 

| Diam. | Length. 23 Diam. | Length. 

—| siattladein an aan ||— jaca 
9 24 in. | 2% in. | | 2% in. | 2 in. 
10 | 2% * | We oe | 234 “ 2 iT 
11 | 234 1) | 28 ee 1 | 3 ee ee 
12 | 3 ad 2% ee | 358 «“é “ 
13 | au “ | 84 “ 3 “ 234 te 
14 | 34% ee | 4) ee | 8% ee 3 “ 
15 | 334 oe 77 | | 44% oe 344 “ 
16 | 4 “ 8% oe \| 4 ee 314 Ty 
17 | 414 oe 44 a) i| 4 4 + 356 oe 
18 4 e ee 434 oe 1 5 “ec 8% oe 
19 | 434 se 4 ad | 514 7 4g 
20 | 5 ss 4% ** | “ 436 “ 
21 54 oe 5 se 1 Be 4 “ec rs) ee 
22 54 oe 53g ec | | 6 “ee 4 a7 

TABLE G. 


Dimensions of the main crank-pin journals (steel) 
for mogul, ten-wheeled, and consolidation engines. 
Maximum steam pressure on the piston, 180 pounds 
per square inch. 





| Main Rod Journal. || Side Rod Journal. 


| 

| | 

Diam. of] -|| 
1 

| 





Cylinder. 


Diam. | Length. Diam. | Length. 
| " " | = atom a |—-—____—— 
9 236 in. 24 in. | 25@ in 2 in. 
10 256 2 2% * mes 
11 2% ee 24 34 ‘ a6 “ 
12 By * = 34g | 2% 
13 | 8% « | ee [a 
14 35g ‘ a3 “ | 4 “ 3% id 
15 8% iad 334 oe | 44 “ “ 
16 414 “sc | 4 oe | 454 “ec 3 s“ 
17 43 it) | 44 “e } 4% “ 38% id 
18 | 4 ‘ 4 ‘ “ ] 5 “ 4 hd 
19 | 4% ‘ 434 oe | 5% ad 444 “ 
20 5g ‘ 5 t 534 ad 46 a 
21 53g | Big “ ¢ * ia 
92 556 é 5 4 id 64 ad 5 “ 








TABLE H. 

Dimensions of the main crank-pin journals (steel) 
for mogul, ten-wheeled, and consolidation engines. 
Maximum steam pressure on the piston, 140 pounds 
per square inch. 


Main Rod Journal. | Side Rod Journal. 





vo ORY «| 4 [pe ear aes ins 
Cylinder. 
Diam. | Length. || Diam. | Length. 
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11 °° | oa -_ : 
12 844 “se 3% “ 354 “ | 4 “ 
13 Bg “S| aes ‘in* .f.* 
14 334“ Bg * 4%“ | 34 * 
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TABLE I. 


Dimensions of the main crank-pin journals (steel) 
for mogul, ten-wheeled, and consolidation engines. 
Maximum steam pressure on the piston, 150 pounds 
per square inch. 


Main Rod Journal. Side Rod Journal. 





TN 3 ea Se eee 
Cylinder. 
Diam. | Length. | Diam. | Length. 
|——-_—— 
9 2% in 4] in. || 234 in 2% in 
10 234 i 2 id | 34 ad 2 it 
11 3% “ 38 ee | $ Ld © oe 
12 33% “6 | 34% ee 334 2% se 
13 3) “ 34% Pd 4 “ 34 “ 
14 3% “ 334 “ 44 “ 334 Ty 
15 4l4 “cc 4 ‘ 454 ss 3 oe 
16 4 “ 4° id } 4% “ 3d +e 
17 4 4 “es | 45 a) | 514 Lad 44 “ 
18 5 id | 1% Lid | 5 ‘ “ 4 “ 
19 54 | «Bg S| Bm | 4bG 
20 Bg “| 0 « || 6g * | 4% * 
21 534 iad | 55 “ | 4) “ 5 id 
22 “ | 6 “ | 654 “ 536 | 











TABLE J. 


Dimensions of the main crank-pin journals (steel) 
for mogul, ten-wheeled, and consolidation engines. 
Maximum steam pressure on the piston, 160 pounds 
per square inch. 

















Main Rod Journal. || Side Rod Journal. 
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9 254 in 2% in 2% in. 2% in. 
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12 Be * B34 * 3% “4 a 
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There are very few mogul engines built 
with cylinders 9 inches diameter, and we do 
not know of any consolidation engines with 
cylinders of such small diameters; it may 
therefore appear unnecessary to extend the 
tables to such small cylinders. But we have 
seen that, in narrow gauge passenger engines, 
the side rods are often placed next to the 
driving wheels ; these engines generally have 
small cylinders, consequently these tables are 
useful for obtaining the dimensions of main 
crank-pins for this class, and other classes of 
engines whose side rods are placed next to the 
driving wheels. : 

Side rod pins for ten-wheeled and mogul 
engines. In comparing the side rod pins for 
ten-wheeled and mogul engines with the side 
rod pins for eight-wheeled passenger engines 
whose cylinders are equal in size to those in 
the former classes of engines, and all sub- 
jected to the same steam pressure, we find 
that the side rod pins in ten-wheeled and mo- 
gul engines are smaller than those in eight- 
wheeled passenger engines. The reason for 
this is that in passenger engines we have only 
two driving wheels on each side, and in ten- 
wheeled and mogul engines we have three 
driving wheels on each side. With cylinders 
of equal size and equal steam pressures, the 
thrust on the main rod crank-pin journals 
in all the different classes of engines will be 
practically equal. Now assuming that the 
total weight on the driving wheels is equally 
distributed on these wheels, the pressure 
on’ the side rod pins in ten-wheeled and 
mogul engines must be less than that on the 
side rod pins in passenger engines, because in 
the latter class nearly all the pressure on the 
main pin is transmitted to two wheels, 
whereas, in the former class, an equal amount 
of pressure is transmitted to three wheels. 
Hence, the rules previously given for deter- 
mining the dimensions of the side rod pin for 
eight-wheeled passenger engines are not 
suitable for finding the dimensions of the 
side rod pins for ten-wheeled and mogul en- 
gines. 

The following rules will give results which 
agree closely with the average good practice. 

Rule 77.—Divide the total steam pressure 
on the piston by 2,800; the quotient will be 
the number of square inches in the projected 
area of steel side rod pins in the front and 
rear driving wheels under ten-wheeled and 
mogul engines. 

Rule 78.—To find the diameter and length 
of the front and rear side rod pins in the 


root of the projected area, as found by Rule 
77. If this square root does not contain any 
fractions, or if it does contain fractions which 
can be divided by 4 inch, add to it 4 of an 
inch for wear; the sum will be the diameter 
of the pins. If the square root contains 
fractions which cannot be divided by 4 inch, 
add about ,;, inch, ora little more, so as to 
obtain diameters which are divisible by 4 of 
an inch. The square root of the projected | 
area will also be the length of the pins; if | 
it is not divisible by 4 of an inch, adopt | 
the nearest value which is divisible by 4 
inch. 

Example 108.—Find the diameter and* 
length of the front and rear side rod 
pins in a mogul engine having cylinders 
18 inches diameter ; maximum steam press- 
ure on the piston, 130 pounds per square 
inch. 

The total steam pressure on the piston is 
equal to its area multiplied by the steam 
pressure per square inch, therefore: 

254.47 * 130 = 33,081.10 pounds = total 
pressure on the piston. 

According to Rule 77 the projected area is 
equal to 

- 33,081.10 

~ 2,800 

According to Rule 78 we, must find the 
square root of 11.81, which is 3.48, or, we 
may say it is practically equal to 3 ;’, inches; 
hence, the diameter of this pin is 34 inches 
and its length 3% inches. 

In a similar mavner the dimensions of 
steel side rod pins for ten-wheeled and mogul 
engines in the following tables have been 
computed : 





= 11.81 square inches. 





TABLE N. 

Dimensions of steel side rod pins in the front and 
rear wheels for ten-wheeled and mogul engines. 
Maximum steam pressure on the piston, 150 pounds 
per square inch. 








Diameter of Diameter of Length of 








Cylinder. Journal. | Journal. 
a | a 
9 2 inches. 1% inches. 

10 Ww 2 5 
11 234 “ys 214 = 
12 se 24 oe 
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19 | ¥ rb a 
20 } 4! : 
2 44 : 
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TABLE O. 


Dimensions of steel side rod pins in the front and 
rear wheels for ten-wheeled and mogul engines. 
Maximum steam pressure on the piston, 160 pounds 
per square inch. 








Diameter of Diameter of Length of 
Cylinder. Journal. Journal. 
9 21% inches. 2 inches. 
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11 2 “ Be iS 
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Dimensions of steel side rod pins in the front and 
rear wheels for ten-wheeled and mogul engines. 
Maximum steam pressure on the piston, 120 pounds 
per square inch. 











Diameter of Diameter of Length of 





Cylinder. Journal. Journal. 
9 1% inches. | 134 inches. 
10 2 . | % .. 
11 214 | 2 
12 236 214 
13 2k | 236 
14 26 2 
15 2% 234 
16 314 3 
17 34 «OS 314 
18 3h 336 
19 354 3% 
20 | 334 CS 356 
21 4 + 3% 
22 44% * 4 


Dimensions of steel side rod pins in the front and 
rear wheels for ten-wheeled and mogul engines. 
Maximum steam pressure on the piston, 130 pounds 
per square inch. 


Diameter of Diameter of Length of 
Cylinder. Journal. Journal. 
9 1% inches. 134 inches. 
10 2 | 
11 244 2 
12 234 244 
13 256 216 
14 234 254 
15 3 2% 
16 34 3 
17 336 314 
18 316 336 
19 334 354 
20 3% 334 
21 4g 4 
22 44 44 








TABLE M. 
Dimensions of steel side rod pins in the front and 


Maximum steam pressure on the piston, 140 pounds 
per square inch. 





Diameter of Diameter of Length of 
Cylinder. Journal. Journal. 
| 
9 1% inches. | 134 inches. 
10 a a Se. 
11 214 2% 
12 i 23, 
13 Be 26 
14 2% 234 
15 Ble 3 
16 314 31g 
17 3k 33g 
18 35g 36 
19 3% 334 
20 4ig | 4 
21 414 4 
2 4hQ 438 





above classes of engines, extract the square 








TABLE K. ] 


rear wheels for ten-wheeled and mogul engines. , 





] 
be ground when dull, are the especial feat- 
‘ures of the tool, which, it seems to us, will 
make it useful in certain lines of work. 
Though there is considerably more work 
|in making it than in some others, yet, when 
it is remembered that it can be readily and 
repeatedly sharpened by grinding and re- 


"| stored to size, and also that when the blades 


/are worn out it is only necessary to renew 
|them, the rest of the tool being as good as 
| ever, the expense of making is well repaid 
|where there is use for such a tool. Mr. 
| Thompson has not patented it, and it or any 
| modification of it can be made and used by 
those desiring to do so. 


——- pe 


Prof. John E. Sweet’s View of the Corliss 
Engine Frame. 


By Oscar J. BEALE. 





| In the American Macuintst of April 


| 28th, 1888, there is a reprint from the Journal 
of the Franklin Institute, of a portion of a 
| lecture on machine designing, by Prof. John 
| E. Sweet, from which I quote the follow- 
ing : 
‘*Many of the modern builders of what 
|Chordal calls the Hyphen Corliss Engine, 
| claim to have made a great advance by put- 
|ting a post under the center of the frame, 
‘but whether in acknowledgment that the 
frame would be likely to go down, or the 
| stone work come up, I could never make out. 


_| What I should fear would be that the stone 


would come up and take the frame 
with it. Every brick mason knows 
better than to bed mortar under the 
center of a window sill; and this 
putting a prop 
under the cen- 











An Adjustable Reamer. 


In our issue of January 31 it will be re- 
membered that we illustrated a broaching 
device for broaching round holes instead of 
reaming them. It was the result of con- 
siderable experimenting, to devise a method 
of sizing large numbers of small holes eco- 
nomically and very accurately to gauge. With 
this is a sketch showing a reamer, which, 
among other things, was devised and tried 


for the purpose, giving very good satisfac- | 


tion as an adjustable reamer, but was dis- 


carded when the plan of broaching was hit. 


upon by the inventor, Mr. Geo. Thompson. 
The shank of the reamer is shown with the 


cutting blades removed, to make the con- | 


struction more clear. There are four of these 
blades, the form of which is shown sepa- 
rately. 


The lower end of the shank has a head | 


upon it, the shoulder being cut under, as 
shown. At the upper end are two collars 


ec, which are threaded upon the shank, the | 
inside one having its face cut under to the | 


same angle. The ends of the blades are 
beveled to fit into this head at one end, and 
the collar at the other. In the middle of the 
shank are four small pins, which radiate 
from the center, and the projecting ends of 
which enter small slots cut on the inside sur- 
face of the blades. These pins are forced 
outwards when it is desired to enlarge the 
reamer by applying a wrench to the end of 
the pin p, which is threaded near the head, 
and pointed at the other extremity where the 
radiating pins bear upon it. The blades are 


by this means sprung out in the middle suf- | 


ficiently to maintain the size. After harden- 
|ing, they are placed upon an arbor, which 
| holds them in much the same manuer as they 
are held on the shank of the reamer, but the 
back edge of each blade is raised up a little 
| by suitable packing, so that when they are 
| placed in the shank without this packing, 
|they are in effect ‘‘backed off” or given 
| clearance. 

| The reamer is readily sharpened when dull 
| by loosening the collars, removing the blades 


| 
| 
| 
| 
| 


|and grinding them upon the flat cutting edge, | 
after which they are replaced and the reamer | 


| adjusted to size again. 
This method of giving clearance to the 
blades, and the facility with which they can 


ter of anengine 
girder seems a 
parallel case. 
They say Mr. 
| Corliss would have done the same thing 
if he had thought of it. I do not believe 
it. If Mr. Corliss had found his frames 
too weak, he would soon have found a way 
to make them stronger.” 

1 read this with great pleasure. The lect- 
ure has been extensively copied, and this 
passage has no doubt been pleasant reading 
tomany. It is good-naturedly facetious, and 

its style is of that rare kind that can convey 
an abstract truth in such a way as to hold 
the reader’s attention without wearying him. 
The name of the lecturer, as well as the asso- 
ciation of the names Chordal and Corliss, at 
once placed his statements among the funda- 
mentals of knowledge, and they were laid 
ina prominent place in memory. Upon a 
'second reading of the passage I was struck 
with the amount of thought it suggested, 
and also with its expressed meaning, that, at 
| first, had escaped me. To these I would 
like to call the reader’s attention. I may not 
succeed in giving exactly what the professor 
meant, but I will give what a portion of his 
readers understand him to mean. A fair con- 
struction of his words, taken in their ordinary 
| sense, is that to which we must hold the pro- 
fessor. 

I take the expression ‘‘ Hyphen-Corliss 
Engine” to mean that the engine to which it 
is applied is a partial imitation of the Corliss 
engine, but that in some essential particulars 
the imitation fails, and in consequence the 
Hyphen engine is not so good asa Corliss. 
| That is, a Gascon-Corliss engine is not so 
| good as a Corliss. That is, a Gascon-Corliss 
engine is the best which init has the most 
Corliss and least Gascon. My interpretation 
of this expression does not refer to Chordal’s 
meaning, but only to Prof. Sweet’s, as shown 
by the context. Itis about the same as is 
sometimes conveyed by the word mongrel, 
and carries with it the odium implied by that 
word. Divested of its facetiousness and of 
its overstatement, the expression ‘‘ that the 
stone work would come up and take the 
frame with it,” and so on, means that the 
stone work might move and injure the frame, 
if the center of the frame is connected to the 
stone work by a post. The professor appears 
| to think that the center of support is an un- 
|healthy growth, and one that Mr. Corliss 
| never ingrafted, and would not have ingraft- 


| 
| 
| 





| 
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ed, even had he found his frames too weak. 

On the left bank of asmall river with a 
large name, Woonasquatucket, within five 
miles of the Corliss Steam Engine Co.’s 
works, is an extensive establishment that has 
several engines aggregating more than two 
thousand horse-power. They are not Hyphen- 
Corliss engines ; if I may be allowed to con- 
tinue in the punctuation strain, they are en- 
gines of the Corliss period. One, a beam 
engine, is among the first- made by Mr. Cor 
liss, and one which he ever liked to see. It 
lived with him always, and as a souvenir of 
his early success, held his interest to the end. 
More to our purpose is the next, a horizontal, 
one thousand horse-power, double engine, 
which was remodeled by Mr. Corliss in 1879. 
Under each frame of this engine, about half- 
way between the cylinder and the pillow 
block, there is fastened a post that goes down 
through the floor of the engine room. To 
each post is attached a part ofthe valve gear. 
It might be said ‘that these posts "were de- 
signed simply to hold the valve gear, 
though I have no doubt that they are 
fastened to the stone work under the 
floor. Still more to our purpose is 
another engine that was shown to me, 
which was made by Mr. Corliss in 
1884. This is a two-crank engine, 
but at present only one crank is in 
use. It is double cylinder com- 
pound, both pistons being on one 
rod. There will be two more cylin- 
ders when the other crank is connect- 
ed. It is at present indicating six 
hundred horse-power, being intended 
for twelve hundred when completed. 
Under the frame of this engine is a 
center supporting post, pure and 
simple, to it no valve gear being at- 
tached. Hence we conclude that 
Mr. Corliss, years ago, not only did 
think of the ‘‘ props,” but also put 
them under the center of his frames. 

Did later experience lead Mr. Cor- 
liss to make his frames stronger and 
leave out the props ? 

On the left bank of the Blackstone 
river, within a dézen miles of his 
works, are two large engines that are 
among the last that he ever made. 
Each engine is compound, having 
two cylinders and two cranks. They 
were calculated for thirteen hundred 
horse-power, but, at present, they 
together indicate sixteen hundred. 
I made a special trip to these engines 
to see how frames look that are 
strong enough without props. These 
are not of that kind, for under each 
of the four frames Mr. Corliss has 
put a prop. These props are not 
fastened to the frames, but simply 
hold them up, being only props. 
The top of each is a cup into which 
rests a boss that is cast to the under 
part of the frame. Each prop has 
two feet that are held, both top and 
bottom, by nuts on screws that are 
fastened into the stone work. Hence 
it will be seen that the props do not 
touch the stone work, and that they are 
adjustable. The engines run ‘‘over,” as the 
direction is called by some engineers ; that 
is, the cranks, when above the shafts, 
move away from the cylinders. Since the 
engines turn in this direction, the pressure 
of the crossheads upon the slides is always 
downward. It would appear that this is 
the reason why Mr. Corliss did not fasten 
the props to the frames of these engines, as 
he did the posts in the case of the engines 
first named. 

And so the fundamental (?) that I sup- 
posed I had obtained from Prof. Sweet, 
slid from under me. ‘ 

The error of the Professor’s passage quoted, 
comes from the fallacy of non-observation or 
neglecting facts that ought to have been ob- 
served. After referring to the frame several 
times by that name, he calls it an engine 
girder, which, taken with the context, im- 
plies that it isonly a girder. Here we have 
the fallacy of mal-observation ; that is, the 
fact is not simply unseen, but seen wrong. 
Though it may be a girder in one sense, the 
frame is as often a strut as it is a girder ; for, 


when the piston is moving away from the 
crank-shaft, the principal pressure of the 
pillow block upon the frame tends to com- 


press it, thereby using it asa strut. More- 
over, at each movement of the piston the 
frame is used asa beam. In the large en- 
gines last referred to, the pressure of a cross- 
head upon its lower slide amounts to several 
tons at each movement of the piston. This 
pressure is applied intermittently—a thing 
much dreaded by constructors. 

The superintendent of a large manufactory 
of Hyphen-Corliss engines tells me that he 
has never known a case of injury to a frame 
from any such change as;the professor sug- 
gests. 

If the survival of the fittest obtains, as in 
accordance with some of the best thinking of 
our time, the fact that there are so many of 
these Hyphen builders, as by the Professor’s 
acknowledgment, shows that the world has 
a use for them, or, at least, for their engines. 





I do not understand why many builders 





The spindle cone has three grades, 6 inches, 
84 inches and 11 inches diameter, for 3-inch 
belt. Size of hole through spindle, 15% inch- 
es; number of holes in revolving head, 7; 
diameter of holes in revolving head, 175 
inches ; movement of revolving: head slide, 
98 inches ; length that can be milled, 6 inch- 
es; swing over slide rest, 64 inches ; swing 
over bed, 188 inches; length of bed, 50 
inches. 

The countershaft has friction pulleys 14 
inches diameter, 34 inches face,and should 
run 190 turns per minute. 

The weight of machine ready for ship- 
ment is 1,450 pounds. Floor space meas- 
ured over extreme projections, 382 x 62 
inches. 

A lever, to be used in operating the cut- 
ting-off slide in place of the screw shown in 
cut, is furnished when desired. The turret 
head is secured in position by a simple and 
durable device. 





No. 5 ScREw MACHINE. 


should ‘‘claim” to have made a great ad- 
vance, when they are doing exactly what Mr. 
Corliss did. Must we conclude that ‘‘ many 
builders” have fallen into the same error as 
the Professor? If so, I invite them to come 
with me to the left banks of the Woonasqua- 
tucket and the Blackstone. 


———_ pe 





Brown & Sharpe No. 5 Serew Machine. 





This machine is suitable for making all 
kinds of screws and studs ordinarily used in 
a machine shop, also for finishing from the 
rough bar, or from forgings or castings, 
many small pieces or parts of machines. 
Ten tools can be used while the work is held 
by the chuck in one position, and thus uni- 
formity and accuracy are insured, and a sav- 
ing of time is effected with a corresponding 
reduction in cost. 

The spindle-boxes, 2? inches and 24 inches 
in diameter, and 8% inches and 2% inches 
| long, are steel, hardened and ground inside 
}and out. The spindle is also steel ; its front 
| bearing is hardened, and both bearings are 
| ground. 
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The Steel Question. 
Editor American 
The admirable treatment of, in my judg- 
ment,-one of the most important subjects to 
the mechanic, in the editorial columns of the 
AMERICAN MAcuinist of dates February 7th 
and 14th, 1889, under the headings, ‘‘ Re- 
garding Steel,” and, ‘‘ Some Further 
Points About Steel,” with the communi- 
cations in reply, from ‘‘ P. Barnes,” and ‘‘ A 
User,” in the issue of February 21st, prompts 
me to undertake to emphasize some of the 
truths so well stated, and at the same time to, 
if possible, throw more light upon a question 
with which all steel users are wrestling with 
such varied success as to keep consumers, 
manufacturers, and dealers in steel, in a 
chronic state of uncertainty as to the right 
thing to use on the one hand, or to furnish on 
the other. 
The point made at the beginning of your 
editorial ‘‘ Regarding Steel,” is well taken, 
but is it true that managers are, as they see 


Machinist : 





it, any less attentive to the matter of securing 











steel best adapted to” their use” for tools than 
in the matter of machinery and other sup- 
plies? Some of them are practical steel 
workers and decide what shall be used 
through personal experiment and observation. 
Others, just as competent to decide, leave it 
all to men in their employ who are supposed 
to be ‘‘up” in the matter. But many do not 
pretend to know anything about steel, and of 
course must be governed by the reports of 
their employes who use the steel, or by the 
representations from the army of men who 
are each continually urging the adoption of 
the particular steel which they are told will 
relieve them from all their troubles steelwise, 
or, mayhap, the inducement is in the direc- 
tion of price, and the manager, being a busi- 
ness man, dealing with figures rather than 
mechanics, and having come to the conclu- 
sion that ‘‘there is not much difference 
in steel anyhow,” the lower prices offered 
from time to time, showing a saving of from 
ten to fifty per cent. from what he is using, 
it is not strange that he succumbs to 
the entreaties of ‘‘ steel men,” and 
often changes from bad to worse. 

Among the most serious obstacles 
to the adoption of a right steel for 
any particular purpose is the per- 
sistent and determined search on 
the part of consumers, for steel 
which may be abused with impunity, 
which is backed up by an experience 
of their own, or of others, and 
which, as they put it, makes them 
morally certain that ‘‘a good steel 
may be hardened at an extremely 
low heat, barely red, and still it will 
not hurt it to heat it for hardening 
to a high yellow heat, almost white.” 

With too many men this is the 
ideal steel which they are sure they 
have sometimes used, or have seen 
used, or have heard of through 
others—something to stand a broad 
variation of heat, and still never 
crack in hardening, and to always 
make good tools. To those who have 
carefully looked into the matter 
there is no need of saying that the 
search will never be rewarded. No 
such steel has been made at any 
time. No such steel will be made, 
and further, for all hard service, for 
all tools requiring to show excep- 
tional qualities in the direction of 
durability under severe treatment, as 
a rule the steel which shows not 
the ‘‘ broadest margin,” as asked for, 
but the narrowest, that which calls 
for the greatest care to heat just 
right for hardening, is the steel from 
the use of which will be had the 
best results. This bears upon the 
second proposition, 7. ¢., ‘‘ temper,” 
‘‘per cent. of carbon.” And just 
here comes one of the hardest pitches 
to get over on the whole road in 
coming to a knowledge of why 
‘‘the steel which will stand the 
most abuse” is the last steel to select 
for hard service. 

Do I know that the testimony is against my 
proposition ? Ido; that is, if it is measured 
up by bulk. But I know at the same 
time that facts usually stand against any 
amount of testimony. Suppose we find some 
advocate of one of the wonderful brands of 
imported steel from which, as he says,-all 
sorts of tools can be made, wrestling with a 
job of turning or planing on hard stock—stee] 
castings, if you please—and utterly unable to 
make from his favorite steel, by which he 
swears, any tools which will stand even rea- 
sonably well, and that on the first attempt a 
tool is made from an American steel which 
not only cuts the hard stuff, but keeps on cut- 
ting it with no more trouble, and retaining 
its edge as long as would the old standard 
English steel on soft work, if itis planing, 
carrying a good clean cut clear across a 
piece a foot or more in width where the old 
favorite tool stopped for grinding at every 
half inch, and did no good work anyhow ? 

Here is a fact ; what will be done with it ? 
This: send to the favorite English manufact- 
urer for some steel suited to the work. It isas 
much a ‘question of being’ fitted in steel as in 
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boots. I wear number eights, but suppose 
I simply buy eights without reference to 
shape. But Iam drifting into my old long- 
winded style. Let’s make a center shot. 
Strange to say, the ground which has been 
taken by you, in favor of American steel as 
against imported, is the one on which you 
will be most sharply criticized, and this in 
face of the fact that in hundreds, yes, thou- 
sands of shops, American steel is being used 
with as good results as ever attended the use 
of any English steel; and why not? If steel 
is made in this country of the best Danne- 
mora iron—and it is, and made by men who 
served their time among the best English 
steel manufacturers ‘‘ at ’ome”—it does seem 
as though it ought to be as good as the im- 
ported steel, doesn’t it? And it is. Not in 
the way in which some grudgingly admit its 
good qualities, who say, ‘‘ Oh, yes, there is 
some good American steel, sample bars that 
are all right, but when you want it in quan- 
tity that’s another thing ; it is not uniform,” 
but by the ton, by the car load, by the thou- 
sands of tons if you please, not made to order, 
but carried in stock, each grade and temper 
classified and running as uniform as any im- 
ported steel. 

Did I say uniform, strictly uniform ? No, 
I did not, nor can it be said, nor could it 
ever be said of any English steel; I said as wni- 
form, and I say it with a full realization of 
just what it means under the light of forty 
years’ experience as a steel worker, which 
carries me back to a time when no American 
steel had found a foothold. 

Of course I have had my turn in wrestling 
with worthless American steel; so I have 
with worthless English steel, sometimes be- 
cause really worthless, sometimes worthless 
to me because not adapted to my work, 
sometimes worthless to me because I could 
not bring myself to suit my treatment to the 
particular steel in hand. I reckou that my 
experience has ‘been much like that of the 
rest of you. But Iam intensely American. 
That has, perhaps, helped me to arrive at 
my present belief about American steel, and 
I am ready to be put on record as asserting 
broadly that there is not a steel imported 
which cannot be fully equaled by American 
steel through all the broad ranges of uses to 
which steel is put. 

It would be unbecoming in me to charge 
my fellow steel-workers with being preju- 
diced because they differ with me so broadly 
as to say that, after trying all the best Ameri- 
can steels, for certain uses, they have been 
obliged to fall back upon some one brand 
of English steel as the only thing to do their 
work. Let me state one case in closing and 
leave the reader to draw his own conclusions. 

Said a foreman machinist : ‘‘ There is only 
one steel of which these pieces can be made 
successfully. Of course it costs high, over 
thirty cents per pound ; it’s imported steel. 
But there is no American steel which can be 
hardened and re-hardened without cracking.” 

Said I: ‘‘ These must crack sometimes. If 
you heat them improperly, why won't they 
crack as well as the American steel ?” 

‘Well, they don’t; I have had twenty 
years of experience with this steel, and I never 
knew a piece of it to crack in this place.” 

It was a double-ended affair, first one end 
and then the other being used. I begged one 
of the old pieces to experiment with in the 
matter of its wonderful capacity to stand any 
sort of heat for hardening. It was taken 
from a large lot of them, all from that won- 
derful steel with the long compound name. 
On arriving home I first thought I would 
break and examine the grain of this steel. 
Breaking the first end disclosed a crack ! 
Breaking the other end showed four distinct 
cracks! ‘‘ Twenty years of experience with- 
out seeing a crack !” 

8S. W. GoopyEar. 


Drawing-Room Economy. 
Editor American Machinist : 

The recent letters in the AMERICAN Ma- 
CHINIST, discussing drawing-room economy, 
have been of great interest, but there has 
been quite a diversity of views presented, 
and it is the purpose of this letter to try and 
give some of the most important points in 
question, in the shape of definite conclusions, 


“Tau” strikes the keyrfote of the whole 
matter when he says: ‘‘The office of the 
drawing-room is simply to conceive and make 
clear to the hands the necessary information 
to construct the machinery built by the shop.” 

Any system or lack of system which re- 
sults in the failure to furnish such informa- 
tion is bad economy for the shop, although it 
may show up well enough in the drawing- 
room expenses. All agree that the first draw- 
ing made of a machine should be a general 
one, showing the machine with all its parts 
together as a completed machine. For draw- 
ing-room use, this need be only a pencil 
drawing, unless it is a very complicated ma- 
chine, and the general drawing will always 
be needed in assembling the parts in the 
erecting shop. In such a case as that, how. 
ever, it will be best to make the erecting 
drawing to a very much reduced scale and 
not put any figures on it, this being done so 
it can be kept with the detail drawings and 
be found when needed. 

After the general drawing is completed, 
the next wanted will be drawings for pattern 
shop. Some advocate using the machine 
shop detail drawings for pattern makers, but 
the writer knows from experience that this 
does not usually pay. Give a pattern maker 
a detail drawing of an engine cylinder drawn 
to a scale of 4 or } size, and the first thing he 
will do will be to plane off a board and make 
a rude drawing, full size of cylinder, and 
then he is ready to commence work. Here 
it is clearly seen that he is doing that which 
could much better be done in the drawing- 
room. Therefore, it will pay to make pencil 
drawings for pattern shop, giving figured 
dimensions of all the parts, radius lines and 
lengih of same, indicate all surfaces to be 
finished by the word ‘‘ finish” or letter f, 
and always make them full size if conveni- 
ent. For simple patterns it is good econo- 
my to make a blue print from the machine 
shop detail drawing, and where extra figures 
are needed, they can be put on with red ink. 
The pattern shop drawings are only pre- 
served until the pattern is proven to be 
correct, 

A card with the following instructions 
should be given to each pattern maker : 

Work to figures on the drawings in all 
cases, and where marked “finish,” or with 
the letter f, make allowance of stock for 
finishing in the machine shop. Make your 
own allowance for draft and shrinkage. 

Detail drawings for machine and black- 
smith shops should be first made with pencil, 
and traced directly from that on tracing 
cloth, and from this blue prints made for use 
inshop. Make forging drawings plain, with as 
few sections and dotted lines as possible, and 
mark all the dimensions in figures. Where 
surfaces are to be finished, mark with the 
word ‘‘ finish.” Mark on or near each piece 
shown, the name of the material it is to be 
made of. Instructions to blacksmiths should 
be: Work entirely by the figures on the 
drawing, except where you find the word 
‘* finish,” allow enough extra stock to finish 
up in the machine shop. 

In detail drawings for machine shop, make 
sectional views only when necessary to give 
interior dimensions. Use as few dotted lines 
as possible. Figure dimensions only where 
parts are to be finished. Where paris are to 
be finished or polished to no particular size, 
simply mark it ‘‘ finish” or ‘‘ polish.” Mark 
the manner in which holes are to be finished; 
whether drilled, reamed, bored or tapped. 

Instructions to machinists should be: Do 
not finish any part not figured unless you 
find the word ‘‘finish” or ‘‘ polish.” Tap 
all holes marked ‘‘ tap” with U. 8. standard 
taps unless otherwise marked. Make all holes 
standard size, and vary the fit by varying the 
size of the piece fitted in. Where a hole is 
to be drilled and no distance is given, it is to 
be either marked from some other pieces, 
drilled by a template, or drilled in the center 
of a boss. 

Some system of keeping the drawings so 
they can be found easily when wanted isa 
necessity, but all the elaborate systems of 
lettered and numbered drawers and indexing 
arrangements which the writer has seen, were 
made necessary by the fact that many differ- 





ent sized detail drawings were used. The 











question then arises: Is it necessary to have 
more than one size drawing for either shop 
or office use ? The writer knows of one ma- 
chine tool shop, and one engine building shop, 
where for several years they have used only 
one size of drawing, with entire satisfaction. 
There is no real good reason for having more 
than one size, where all the required dimen- 
sions are put on in figures, for the drawing 
can be reduced to a size that will come with- 
in the limits, and it takes but little more 
room for the figures on a large machine than 
on asmall one. By theadoption of one size 
only, the drawings can be kept by the 
natural method of keeping all the drawings 
of one size of machine together in a drawer 
that fits them, and that has the title and size 
marked on the outside. There is no other 
system in use as economical of space for stor- 
age of drawings, or in which the drawings 
can be as quickly found when wanted. 
; B. CRANK. 


‘6 Working Loose —Jar and Vibration 
—American vs. English Steel, 
Editor American Machinist : 

It seems to me that ‘‘ Jarno,” in your issue 
of March 7th, is laboring under an easily ex- 
plained difficulty, if I understand correctly. 
In his Fig. 1 the stud B, carrying gear G, 
has right-hand thread on end 7; the gear 
runs to the right, thus, so far as friction is 
concerned, the tendency is to tighten the 
screw, which it undoubtedly would do were 
it subjected to a constant and steady strain, 
or, in other words, were the action continu- 
ous, which itis not. The hammer-like blows 
of the cutter, as each tooth’ strikes the work, 
takes it in reverse of the friction with a sud- 
den, sharp impingement of that portion of 
the gear’s surface closest in contact with the 
body of the stud (which point would depend 
upon circumstances), driving it back pre- 
cisely the same, only to a less extent, as a 
hammer and set would, 

His remedy lies in ruining it the other 
way, or cutting a left-hand thread upon the 
stud. 

Jarno is right; jar and vibration do indeed 
cause no end of trouble and annoyance. Eight 
miles north of this place is the great dam at 
Holyoke, and so great is the vibration caused 
by the water flowing over it, at nearly all 
times of the year—notably during medium 
high water—that windows in this city fac- 
ing the north, especially if hung by weights, 
will thump continually, about two or three 
thumps per second, causing no little annoy. 
ance, 

Richmond Viall’s views upon the steel 
question coincide with my own on the rela- 
tive merits of English and Americansteel. I 
have for years been working and studying 
steel, and my experience is that, for uniform- 
ity of quality and reliability, Sheffield steel is 
far superior to American steel. That as good 
steel can be made here as anywhere I do not 
question, but that our manufacturers do not do 
it,[ am and have long been satisfied. Whether 
they do not use the proper material in proper 
proportions, or whether they do not take 
plenty of time and care to thoroughly mix the 
materials [ do not know, but that it lacks 
uniformity I do know. I have taken two 
pieces from the same bar, subjected them to 
the same treatment, as nearly as possible, 
throughout the making of two tools exactly 
alike, and the result would be wholly un- 
like. I have seen so-called. tool steel which 
would take nothing but a case-harden skin 
deep, try as I might. 

A. E. Topp. 

Springfield, Mass. 


** Working Loose.” 
Editor American Machinist : 

Let me say afew words regarding that in- 
termediate gear stud that was ever jarring 
loose, as spoken of by the author of Shop 
Notes, No, 14, in your issue of March 7th. 

He says it is more apparent when we re- 
member that the friction of the gear on the 
stud has a tendency to screw it home. I 
take it the gear was used to transmit power 
toa milling machine cutter. If that is the 
case I cannot agree with him. I think the 
greatest friction the stud is subject to has 





caused by the cutter teeth striking and leav- 
ing the work. Now, when the cutter tooth 
leaves the work there is a quick rebound ; 
now isn’t there more friction brought to bear 
on the stud at that time than at any other ? 
J. B. L. 


Cost of Oiling a Cylinder. 
Editor American Machinist ; 

I saw in a recent issue of your paper the 
cost of oiling an engine cylinder. 

Where I am, one pint of oil lasts two days, 
the engine being 18''x24’, running 160 revo 
lutions, in a rolling mill. The boiler pressure 
is from 100 to 115 pounds. 

Davip McGary. 


——__ o> 


Want to Know. 





A correspondent writes us : 

Will some of your readers tell me how to 
make a wood pulp digester, using alkalies at 
high steam pressure, so it will not leak? I 
have never experimented with such a boiler, 
but Iam told itis a difficult matter, and 
now I find it desirable to know more about it. 


Another correspondent writes : 

We have some steel plates #, inch thick, 
two inches wide, and four inches long, which 
we harden for half their length, leaving the 
other half soft. They come out warped, 
and often cracked. Can any reader of the 
AMERICAN MAcutnist tell me how to harden 
them satisfactorily ? 





Still another correspondent is desirous of 
finding the best plan to pursue in soldering 
aluminum. : 





The Inman steamship ‘‘City of New York,” 
which it was expected would be the fastest 
trans Atlantic steamer afloat, but which did 
not in the four ttips she made equal the 
expectations of the designer, has resumed het 
trips, afte being laid up for some months, In 
the interval the two steel propellers have 
been removed ‘and manganese bronze pro- 
pellers substituted, apparatus for making 80 
tons of fresh water per day has been added, 
and several minor improvements made. 





>: — 


That was a very remarkable occurrence 
which took place at Birmingham, Pa., a few 
days ago. A limited express train on the 
Pennsylvania Railroad was running at the 
rate of thitty-five miles an hour and the en- 
gine broke a spring frog; displacing about 
fifteen feet of rail. The cars ran over this 
gap on the ties and every wheel mounted the 
rail again, no damage being done more than 
a shaking up of the passengers.— The Star. 

es 

Tron says: Persons who are annoyed by 
a creaking door do not always have oil at 
hand, or do not care to use it, for fear of soil- 
ing the hands and the woodwork. But nearly 
everybody carries a lead pencil. If the hinges 
are rubbed with the point of a pencil the 
creaking will cease, graphite or plumbago 
being one of the best known lubricants. 
So ——__—_— 





The Milling Machine and its Operations. 
By A. B. LANnpts, 
No. 3. 


The universal milling machine dividing 
head, as used on nearly all machines of that 
type, would seem to present little room for 
improvement. It does when we want to use it 
only in the ordinary manner,asits construction 
admits of the most accurate dividing, pro- 
vided its original conditions are maintained. 
But there are very often operations of mill- 
ing that the dividing head as applied will 
not admit of doing, and consequently it does 
not bear out its name, ‘‘ Universal.” 

I have frequently had jobs of work to do, 
in which it was necessary to have the chuck 
face the spindle of the machine, and have it 
geared to the screw, as in the case of cutting 
spirals, for instance, ora scroll gear either flat 
on face, or conical. It will be seen that the 
dividing head as now used on nearly all 
Universal milling machines is not adapted 


a tendency to unscrew it, He says the jar is/| for this kind of work, 
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I improvised a plan for cutting a scroll 
which cost very little to make, and is shown 
in Fig. 1. I made a stand A and bolted it to 
the end of the platen, where the dividing 
head is usually used, and bolted the head on 
its side on the center of the platen, upon par- 
allel pieces (not shown in drawing), for the 
purpose of the bolt head escaping the platen. 
A shaft B connected with the shaft in head, 


ceives a stud upon which is mounted an in- 
termediate gear, the ordinary bracket stud 
(as used on the Brown & Sharpe machine) 
D being fastened at its usual place on the 
end of the platen, by which means the usual 
compounding of the gears can be made, the 
intermediate stud in slot C being only used 
to make the connection to the top. It will 
now be seen that a scroll on the face of a 
plate can be readily cut of any pitch and at 
any angle desired by swinging the head around 
to any degree, by the same means it is swung 
up and down when in its regular position. 
To make a more complete job of this a neat 
base could be made to fasten the head to, 
instead of the parallel pieces, which would 
only justify the doing in 
case of considerable work 
of the kind to be done. 
This arrangement does not 
make a neat appearance, 
but it answers its purpose 
well, 

With reference to accu- 
rate dividing, I have al- 
ready said that the con- 
struction of most dividing 
heads admits of it, for the 
reason that a worm gear is 
used and the index is placed 
upon the worm shaft, thus 
relieving the index pin of 
the strains it would get 
with the index plate mount- 
cd on the spindle, and also 
admitting of a greater num- 
ber of divisions to be made 
from the same index plate, 
and also make more accu- 
rate work, provided an ac- 
curate worm-wheel has 
been made. A good divid- 
ing head of this kind is the 
one only which has no lost 
motion in any of its parts, 
and to avoid lost motion 
ample provision for adjust- 
ments should be made in 
all its parts. The worm 
and wotm-wheel is quite 
susceptible to wear, and 
hence lost motion, and 
when this once occurs no 
dependence for accurate 
dividing can be placed 
upon the machine. To 
overcome the trouble, the 

















| how susceptible to more wear than before, 
with its other end supported in a bearing on | 
the upper end of the stand A. A slot C re-| 


| be found exceedingly objectionable, owing to 
| irregular spacing. 








allow of many adjustments thereafter, and 
an accurate dividing head be maintained at 
all times. Whether all manufacturers of 
milling machines have made this provision 
in the worm-wheel as stated, I am not aware; 
but if not, the remedy is not quite so clear 
as in this case. 

It is obvious that this worm-wheel is 


since it has only one-half of the bearing sur- 
face; but this presents no argument against it. 
In cutting gear-wheels this lost motion will 


Before adopting the method here described, 
I helped the case by using a face plate, 
screwed on the spindle of the head, and ap- 
plied a strap over its edge, fastening it with 
a screw, and suspending it over the sides of 
the platen, and applied a weight, and thus 
kept the lash all in the same direction. But 
in the case of cutting steel or wrought gear- 
ing (or any other similar work) it failed to 
produce good work—chiefly for the reason 
that the gear-cutting miller has so little side 
clearance, that cuttings, lodging on either side 
of the miller when coming in contact with 



































parts must be° brought to 
original conditions, Brown 
& Sharpe make the worm-wheel in their 
dividing head in halves, and fasten them 
together with three screws. In their treatise 
on the milling machine they state ‘‘ making 
it capable of adjustment,” but they do not 
provide the means therewith, nor state how it 
might be satisfactorily accomplished. 

I will here give my method of adjusting it 
(which likely is their plan also). I took the 
wheel apart, enlarged the holes in the one 
half—as well as the counter sunk portion—to 
make room for the bolts A, A, A, Fig. 2. I 


then put it together again and shifted it | 


around as far as the bolt would permit, and 
fastened them, then I bored holes to receive 
the screws B through the one half, and 
counter sunk the other half to receive the 
point of the screw. Now -by loosening the 
screws A and having the worm and worm- 
wheel in place in the head, with the cap re- 
moved, draw up the screws A just sufficient 
to allow the two halves to slide over each 
other (not freely), then adjust the three screws 
B until the worm will engage the worm- 
wheel without any play. Then securely 
fasten the screw A, and the adjustment is 
complete. Now it isin readiness for quick 
adjustment at any future time, and will 
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| the side of the gear-tooth, will thrust it from 
one side to the other, and make very ‘rough 
| work. This is also true, however, to an ex- 
| tent, with a closely adjusted dividing head, 
|since the arbor holding the blank to be cut 
| will spring. 
| To make smooth work in cutting wrought-‘ 
| iron or steel gearing, when the entire cut is 
|'made at once, and oil is used, some means 
for brushing or washing the cutter should be 
employed, else smooth work cannot be the 
| result. To cut them dry is very hard on the 
milling cutter, especially so since the side 
clearance is so little. The best results, no 
doubt, are obtained by roughing out first 
and finishing with a very light cut without 
oil. 

The citizens of Kansas propose to deal with 
the question of trusts before they are 
afflicted. To this end, the legislature has 
passed a law making trusts unlawful, and 
providing penalties for those who attempt to 
establish them. This will be a good thing if 
carried out, but, judging from the past, the 
trusts may be depended upon to take care of 
their own part of the business, legislation in- 


Tobin Bronze. 





Tobin bronze is the name of an alloy which 
is being put on the market by the Ansonia 
Brass and Copper Co., 19-21 Cliff street, New 
York, and 183-185.Wabash avenue, Chicago. 
The peculiarities of this metal are high elas- 
tic limit, great strength, toughness, and uni- 
form texture. 

It can, when heated, be forged and stamped 
as readily as steel ; it is dropped forged for 
parts of machinery subject to corrosion, and 
where greater strength than that of brass or 
bronze castings is desirable ; in fact, its great 
strength makes its use desirable in hundreds 
of instances where corrosion is feared; as for 
example for pump and piston rods, con- 
denser plates, glands, bolts and nuts, propel- 
lers and propeller shafts for yachts and 
launches, etc. 

It is also said to make very superior springs, 
either from wire or rolled plates. It works 
well in the lathe, and finishes a bright gold 
color. Its specific gravity is less than that of 
copper, which is of considerable importance 
when used for ship sheathing and fastenings, 
and in fact for any purposes about ships and 
boats. 

As of interest to those using bronze, we 
give the results of tests of this metal, both 
cast and hot rolled. It should be noted that 
variations are made in the mixture to suit the 
conditions under which it is used, and that 
some of the records of tests show even greater 
strength than any given below : 

Record of Test by Tensile Strength of (Cast) 

Tobin Bronze, by Professor Robert H. 

Thurston, Ph. D., A. M., C. E. 


Dimensions: Length=5’’ Diameter=.798”’ 


The steel used for 


grade of machinery steel. 
this comparison combines the greatest tensile 
strength with the maximum of ductility. 

Its tensile strength is 94,550 pounds and its 
stretch 36.44 4 in 44 inches length of speci- 
men, having a diameter of five-eighths of an 
inch. 


















































Load 2 Elongation 
per mieare Elongation. Set. in per cent. 
Inch. of length. 
Pounds. Inches. Inches. 

OY a ake: AN a acti tat: 
1,000 2007S) | eertie eve . 024 
2,000 A a .044 
2,200 O04 | cece .048 
2,400 S026: | cecees . 052 
2,600 es . 056 
2,800 CU a .060 
3,000 BCs) ee . 064 
3,200 0 i ee .068 
3,400 See | acess .072 
3,600 Be ere .076 
3,800 ME. 2° cxieguss . 082 
4,000 .0044 ne .088 
5,000 mm ti... 108 
6,000 . 0064 | ae ee .128 
7,000 MO iec| “areialale ¢ .148 
8,000 -0081 | Ree .162 
9,000 .0088 | a tebe ae .176 

10,000 SQQ0) 0 hoes .190 

OOO | cewras 0022 .044 
10,000 0113 | aceieisie'e . 226 
12,000 0125 | wearers .25 
14,000 al re 274 
16,000 0150 | AAA .30 
18,000 0165 | seeeee .33 
20,000 0176 | - 852 
22,000 eee .3878 
24,000 0202 | se eeee -404 
26,000 0 ae ee -426 
28,000 | “ee .452 
80,000 SOBAG |. uweaee .48 
82,000 Ce i .508 
384,000 NO . 586 
86,000 age | sss . 564 
388,000 Ai ee | .594 
40,000 | 0313 | tenes | . 626 

i re | .0150 | -030 
10,000 SORE i xaos e's 430 
20,000 As, ih .558 
80,000 yO: SR .690 
40,000 .0399 | eee | . 798 
42,000 BS a | .846 
44.000 . a ee | 1804 
46,000 DO ee 946 
48,000 A a ee .988 
50,000 .0527 | seeeee | 1.054 
52,000 IN ES ORE 1.136 
54,000 Rt | oésue 1.238 
56,000 A? Sl ae 1.348 
58,000 | ny: a 1.542 
60,000 Alyy a re | 1.746 
62,000 | ee |) hee sai 1.916 
64,000 ~ | Sy a rer 2.554 
66,000 | C7 Rar AR 8.154 
67,000 Broke | 








Tenacity per square inch original section, 67,600 lbs. 
Tenacity per square inch fractured section,73,160 lbs. 
Diameter fractured section, 0.767 ’’. 


TEST BY PROFESSOR DENTON, 
Samples of your hot rolled Tobin bronze, 
prepared from a } inch cylindrical rod, gave 
the following results when tested under tor- 
sional strain, in comparison with similar 








cluded. 





samples cut from a inch rod of the toughest 
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Fairbanks’ Testing Machine. Department of Tests and 
Experiments, N. O. Olson, Engineer, 84 Thomas 
St., New York, Dec. 11th, 1888. Report of Tests made 
Jor Ansonia Brass and Copper Co. 


ar Ansonia Brass and Copper Co. 
EM POTUA 0 5< ou: ven ae ntecdes Hot rolled Tobin bronze. 
OME. ci neeeeeeanes ieteenas , 1 2 3 

PRORGHING cic AGaeoees so anes 6491 6492 6493 


Shape, original, 1 in. round bars. 


of =| Length, inches, Sin. 8in. 8 in. 
2 | € 4} Diam.,inches, 645 641 — .645 
a & Area sq. inches, 327 823 B27 
3) ty Length, inches, 9.36 9.30 9.12 
E =) Diam., inches, .518 .500 .509 
l & Area sq.inches, .211 .198  .204 
% Elongation, 17.00 16.25 14.00 
a ad ‘** Reduction, 35.47 38.70 37.61 
2a|og { Elastic Limit, 17,000 18,000 18,000 
ze | _8. & Maximum.... 26,060 25,720 25,850 
25 | ae Elastic Limit, 51,990 55,730 55,050 
5m 5's { Maximum... 79,700 79,680 78,900 
” Paar Fracture... Very Good. 


REMARKS, 

In regard to your request to express my opinion 
of the Tobin bronze, will say that it is far superior 
in point of strength to any bronze or metal of that 
kind I have ever tested. N. O. Otson, Eng’r. 

Tests for resistance to corrosion were made 
by Robert B. Hine, Chief Engineer U. 8. 
Navy, Senior Inspector. Immersed for twelve 
days in a strong decoction of oak bark, used 
in tanning leather, the specimen was found 
unchanged ; the same was true when the 
specimen was immersed in ‘‘ sweet water” 
from a sugar refinery. 

Kept twelve days in a mixture of one-half 
sulphuric acid and one-half water, the speci- 
men lost in weight less than ;,455 of one per 


cent. 
———_ +e 





According to the State Agricultural Bureau 
of Michigan, after deducting the cost of pro- 
ducing an acre of wheat in that State from 
the pirce realized from its sale, the profit is 
$4.21. Those who have exaggerated ideas 
of the profits of farming can easily figure 
that it would take some tim® to get rich 
raising wheat on a small farm. 


——_-a>e—_—__—_ 


It is said that American wheat and corn 
can be bought in quantities cheaper in Europe 
than in New York, and New York brokers 
claim this is due to railroads discriminating 
against the city in the way of freights. New 
York, so the brokers say, is slowly losing 








its export trade. 
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Special Announcements. 

S#™ Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either substribers or advertisers. 

G@™ Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
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S#™ We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

t®™ We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

C®™ Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers prompt!y will please notify us at once. 
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Subways for the Pipes. 





With the growth of New York city and 
the multiplication of the various pipes laid 
under its streets for carrying water, steam, 
gas and sewage, and with the recently added 
electric wires and cables, it is becoming 
daily more apparent that the time will come 
when it will be absolutely necessary to pro- 
vide a better means of doing such work than 
simply to dig up the street, lay the pipe or 
cable, cover it up again and trust to luck for 
its continuous satisfactory operation. 

That luck does not keep such things work- 
ing in a satisfactory manner is abundantly 
proven by the constant aud chronic state of 
eruption in which many of the streets are 
kept by the ever-recurring necessity of dig- 
ging down to repair some leak or remove 
some obstruction. The digging done for 
such purposes, together with that which 
must be done every time some new pipe or 
wire is to be laid, constitutes a serious ob- 
struction to traffic in what are already over- 
crowded streets. 

Then explosions under the streets add 
to the list of annoyances and dangers to 
which the pedestrian is exposed, and he 
knows not at what moment the paving 
stones may rise up under his feet or a 
heavy manhole plate descend upon his head. 

It seems to us that there is but one remedy 
for this state of affairs, and that is to con- 
struct a walled and arched subway of stone 
or brick large enough to contain all the 
necessary pipes, wires and cables of every 
kind, and also to admit of the necessary work 
of repairing or laying new systems to be 
carried on comfortably within it. 

Of course such a thing would be very ex- 
pensive, but most desirable things are ex pen- 
sive, and it is much to be doubted if this in 
the end would cost more than the continual 
digging and re-digging that is forever going 
on now. And the expense of such a subway 
could be divided among the various com- 
panies using it in proportion to the benefits 
received, and need not fall with unbearable 
weight upon any of them. With such a 
subway once provided, a great deal of ex- 
pense which must now be borne would be 
permanently done away with, and the public 
saved a vast amount of inconvenience and 
actual danger. Pipes could then be as well 
taken care of asin a well-regulated engine 
room. Leaks could be promptly discovered 
and as promptly repaired ; in short, it could 
be made safe, clean, economical, and in every 
way satisfactory, instead of the opposite, as 
the present plan is daily proven to be. We 
do not expect such a plan to be adopted 
until something compels it, but we believe 
that eventually some such thing will become 
a recognized necessity in this as well as 
others of our large cities. 
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A Trio of Enterprises. 





At this writing it seems probable that the 
great copper combination will, in a short 
time, go to pieces. It has for some time been 
evident that the world is too large to be 
cornered by such a combination of legalized 
robbers, and that sooner or later the anxiety 
of those who could place copper upon the 
market in any part of the civilized world, to 
do so as rapidly as possible at the high prices 
fixed by the syndicate, would finally over- 
whelm the Frenchmen, and sweep away the 
barriers placed by them for the purpose of 
obstructing the natural flow of trade, and 
levying blackmail upon all consumers of 
copper. 

It isa pitiful commentary upon our laws 
for the regulation of such matters, that a 
company of foreign adventurers can dictate, 
even for a single day, the terms upon which 
American citizens shall be allowed to use the 
product of their own copper mines. 

But, while the French copper syndicate 
seems to be on the decline, there are two 
other piratical organizations which, just at 
this time, seem in an unusually prosperous 
condition,and to be meeting with great success 
in their efforts to get a firmer and more dead- 
ly grip upon the industries and commerce of 
the country. 








The Standard oil monopoly is quietly buy- 
ing up oil and gas-producing territory, with 
the evident intention of getting absolute con- 
trol of the sourcesof production, and, unless 
something occurs to interrupt its course, it 
looks as though its past operations in the way 
of crushing out legitimate competition, and 
setting aside the ordinary laws of business, 
will be as nothing compared with what it 
will do in the future, when its title deeds, 
leases and franchises cover sufficient territory 
to enable the screwing down process to be 
carried on safely. 

The fact that our deposits of anthracite 
coal are confined to a comparatively narrow 
strip of territory has enabled the coal mo- 
nopoly to attain that apparently safe position 
already, and the results are seen in the un- 
reasonable and exorbitant prices charged for 
coal, which lay a heavy burden upon manu- 
facturing operations, and inflict untold 
suffering upon thousands of poor families 
who are unable to pay for enough of it to 
secure any degree of comfort during our 
severe winter weather. The monopolistic 
control of this necessity of the people is 
strengthened by the further fact that the 
same men who own most of the coal lands 
own also the only railroads over which coal 
can be brought to market, though the laws 
of Pennsylvania are intended to prevent such 
double control. 

A recent press dispatch says that much fear 
is felt lest many of the miners and their fami- 
lies in the anthracite regions will starve, and 
suffer other forms of deprivation and want, 
because these dispensers of God’s bounties 
have chosen to shut down the mines, in order 
to keep the price of coal far above the point 
at which the natural and free action of the 
law of supply and demand would place it. 

When the miner is permitted to labor, he 
works in open competition with the laborers 
of the world who may freely come and un- 
derbid him, and he is robbed in pluckme 
stores, in the prices charged him for blasting 
powder, by the system of docking, and in 
the rent of the hovel in which he is supposed 
to live! And all this, not that coal may be 
cheap to the consumer, but that a few men, 
whose operations are a greater menace to the 
security and permanence of our republican 
institutions than long-haired anarchists, may 
pile up worse than useless wealth. 
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John Ericsson. 





The more the recently completed life and 
work of John Ericsson is contemplated, the 
more remarkable and praiseworthy it appears. 
Not only his wonderful fertility of invention, 
his vast and intimate acquaintance with phy- 
sical laws, and the ingenuity which he dis- 
played in bringing them into the service of 
mankind, but his unflagging industry, his 
modest and retiring disposition, his remark- 
able freedom from the greed for praise and 
glory and wealth, marked him as a man 
among ten thousand, whom, in honoring, 
mankind honors itself. 

Calling at his unpretentious residence on 
the day of his death, we were ushered into 
what answered as his parlor. This room, in- 
stead of being filled with rich furniture and 
works of art, or with gaudy trappings such 
as are usually considered necessary in such 
an apartment, contained nothing but a few 
chairs and a center table, while around the 
room were other tables which contained a 
great number of beautiful models of his inven- 
tions, most of them carefully protected by 
covers of glass. It is true these models had 
cost much more than the finest furniture and 
fittings could have cost, but to most people 
these would have been a poor and unsatisfac- 
tory substitute. Yet to Ericsson they were far 
more interesting, more beautiful and more 
companionable, than any thing else could have 
been. In that part of the room where the finest 
picture would naturally be looked for, hung 
an engrossed copy of the resolution of thanks 
passed by the legislature of New York im- 
mediately after the naval battle in Hampton 
Roads, which demonstrated that his genius 
had saved a nation, and made necessary the 
rebuilding of the navies of the world. The 
furnishing of this room is an excellent index 





to the character of the man. Caring nothing 
for mere display nor for luxuriance, his whole 
life and thought were entirely devoted to the 
work for which nature evidently intended 
him. Those who hold that a man’s achieve- 
ments on earth are dependent mainly upon 
the amount and persistence of his labor 
will find abundance of evidence that in 
him there was a remarkable natural talent or 
genius, without which he could not have ac- 
complished nearly so much; while, on the 
other hand, those who claim that from natural 
abilities or genius come the greatest and most 
beneficent results will find that John Erics- 
son’s fame rests as much upon his ability 
and willingness to perform hard and contin- 
uous labor. He possessed to a remarkable 
degree the power to labor, coupled with the 
genius necessary to direct that labor and 
make it fruitful of good to mankind. We do 
not now recall a single name associated with 
so many important and notable inventions, 
any one of which would have made him 
famous and secured for him an honorable 
place in history. And the name of John 
Ericsson has never been connected with a 
single scheme for making money at the 
expense of others. What little money has 
been received by him, or others who have 
had anything to do with his inventions, has 
been honestly earned and immeasurably 
more than full value given for it. 

His invention of the screw propeller alone 
conferred a benefit upon commerce, and gave 
an impetus to civilization, the value of which 
it is impossible to compute, and ages hence, 
when our coal beds shall have become ex- 
hausted, it is not unlikely that his latest work 
on the problem of converting the sun’s 
energy directly into motive power will point 
out to humanity the way to prevent its own 
extinction. 

The final ceremonies designed to do him 
honor were held in old Trinity, and it is 
safe to say that of the long list of heroes and 
great men whose funeral services have been 
held there, none have conferred greater bene- 
fits upon their fellow-men or have accom- 
plished a more noble and enduring work 
than John Ericsson, 


————_e @>- e_—__—_ 


Literary Notes. 





THE PRINCIPLES OF THERMO-DYNAMICS. 
With Special Applications toHot Air, Gas and 
Steam Engines. By Prof. Robert Réntgen. Trans- 
lated, revised and enlarged, by A. Jay DuBois, 
Ph. D., Professor of Dynamic Engineering in the 
Sheffield Scientific School of Yale College. Second 
edition. 

This work treats of the mechanical effects 
of heat, and of those mechanical processes 
by which heat is generated. The work is 
divided into two parts; the first part gives 
general principles, and also treats of Hot-air 
and Gas Engines. This part is preceded by 
two lectures of Prof. Verdet, on the mechan- 
ical theory of heat. These lectures are 
highly interesting and instructive. They 
form, with the notes and additions, an admi- 
rable summary of the whole field, and serve 
well as an introduction tothe work. Thesec- 
ond part treats of Heat, Steam and the Steam 
Engine. The present edition has been thor- 
oughly revised, and many additions of great 
value have been made. Numerous practical 
examples are also given with the reduction 
and heat tables for their rapid solution. It 
may be said that in this work two courses 
are presented, one with and the other with- 
out the aid of calculus. The first six chap- 
ters of Part I and Part II form by them- 
selves a short elementary and practical course, 
The steam tables of Zeuner, at the end of the 
work, are given complete, both in their orig- 
inal French units, and also reduced through- 
out to English units. It is one of the best 
works on this subject that we have seen, and 
we can highly recommend it. The presen- 
tation of the subject is simple and natural, 
and particularly well suited to students un- 
familiar with the subject ; and since it is not 
absolutely necessary to master the chapters in 
which the application of calculus is made, 
it may be said that this work is also suitable 
for beginners who are not acquainted with 
many of the higher branches of mathematics, 
demanding of them only a knowledge of 
algebra, and the simple principles of mechan- 
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ics. ‘ This work is not only a text-book, but 
its arrangement is such as to make it serve 
as a book of reference as well, and point out 
the method to be pursued in the investigation 
of any problems which may occur in future 
practice. The author’s effort throughout 
the book has been to aid both teacher and 
student in their work, and to impart such a 
knowledge of the subject as shall render it 
practically serviceable. The book contains 
703 pages and 108 wood-cuts. It is publish- 
ed by John Wiley & Sons, 15 Astor place, 
New York. Price, $5.00. 
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~ Under this 1 head we “propose to. answer - questions sent 
us, pertaining to our specialty, correctly and acccrding 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be nublished. 


(127) S. W. B., Kansas City, asks: What 
is the standard taper for the screw joints in oil well 
drills? A.—These joints are patented; the manu- 
facturer declines to give us the information asked 
for. 


(128) J. H., Yonkers, N. Y., who asks 
the old questions in regard to a cannon-ball fired 
from a moving train, will find the whole matter ex- 
plained on page 5 of the AMERICAN Macuinist of 
June 2, 1888. 


(129) H.D., Ontario, asks: Has the en- 
gine with drivers said to have 102 flat places on the 
tread been a success? A.—We have not heard of 
its success. 2. Does an injector work with air press- 
ure? A.—No. 


(180) W. D., Cincinnati, Ohio, writes: 
Please explain the method of finding the chord and 
height of the arcs in the development of a frustum 
of a cone, such, for instance, as taper courses in 
boilers. A.—See answer to Question 306, in our is- 
sue of June 23, 1888. 


(181) A. E., Scranton, Pa., asks: What 
size and kind of pump would you recommend to 
pump air out of a tank 8 feet by 10 feet? If possible, 
let me have the name of a firm manufacturing the 
same. A.—Youdo not give us sufficient data re_ 
quired for determining the size of pump. Many 
manufacturers of steam pumps also build air pumps. 
Write to any one of these. 


(182) B..J.8., Philadelphia, Pa., writes : 
Iam building a small engine whose stroke is 3% 
inches. What should be the length of crank from 
center of shaft to center of crank-pin? A.—In all 
ordinary engines the length of crank is always 
equal to one-half of the stroke, hence in your case 
it should be 134 inches. 2. Please give rules for 
finding the throw of the eccentric, and travel of 
valve ; or recommend a book in which these prob- 
lems are worked out. A.—See page 2 of our issue 
of Oct, 10, 1885. 


(188) G. R. W., Hinsdale, N. H., writes: 
We have a portable engine and boiler. Engine, 10x 
16 inches, 150 revolutions per minute, steam press- 
ure, 100 pounds, cutting off at 34 stroke. What is 
the horse power? A.—We should rate the engine 
at 48 I. H. P. 2. The boiler is 8 feet long; 48 two- 
inch flues; fire-box. 5 feet by 24 feet; locomotive 
type with water bottom. Whatis the horse power 
of the boiler? A—We cannot tell, because you have 
not given the length of tubes, neither have you 
given the height of the fire-box. 

(184) A. K. B., Philadelphia, Pa., writes : 
We are using bituminous coal under a battery of 
twelve boilers, under which must be kept hot fires 
both day and night while in service. The coal 
clinkers, and fastens on the fire-box walls, so thatin 
punching it off with the slice-bars, the fire-bricks 
are soon punched through. Do you know of any 
way to prevent clinkers? A.—The formation of 
clinkers cannot be prevented. We are informed 
that the clinkers can be prevented from sticking to 
the fire-bricks by mixing fire-clay and black lead 
in water, and applying with a brush to the surface 
of the walls. 


(1385) G. 8., Milan, Italy, writes: A bath- 
ing establishment has four externally fired vertical 
boilers, 4 feet diameter, 8 feet long each, for heating 
the water used in this establishment, and a suction 
and a force pump worked by a 1% horse-power gas 
engine. The intention now is to use the four old 
copper boilers as tanks, do away with the old pump 
and gas engine, and purchase a first-class steam 
boiler with a steam pump. Part of the steam gener- 
ated in the new boiler is to lead through coils of 
pipes in the four old copper boilers for heating the 
water, and the other part of the steam is to be used 
for working the steam pump. 4,350 gallons of water 
per hour will have to be raised by the pump, 
through a total height of 37 feet. Of this amount 
of water, 1,350 gallons must be heated to the boiling 
point every hour. I now want information as to 
how the plant must be executed. 1. What should 
be the grate, heating surface, and working pressure 
of the boiler? A.—Grate area, 15 square feet; heat- 
ing surface, 450 square feet; steam pressure in boiler, 




















about 60 pounds. 2. Size of injector for feeding the 
boiler. A.—Injector should discharge about 300 
gallons per hour. 3. Size of steam pump to raise 4,350 
gallons per hour. A.—Steam cylinder, 54% inches 
diameter; water cylinder, 5% inches diameter ; 
stroke, 7inches. 4. Size of coil in tank. A.—The 
total heating surface of the coils in all the tanks 
should be about 500 square feet. 


(186) C. 8., Cincinnati, Ohio, asks: 1. Is 
there anyissue of your paper that explains the 
setting of the valves of automatic engines with 
governors? A.—Yes; see our issue of February 27, 
1886. 2. Why are locomotive links suspended out of 
the center horizontally? A.—To secure an equal 
cut-off. 3. What is the cost of a good steam engine 
indicator? A.—Write to the makers. 4. How much 
do engineers generally charge for applying the in- 
dicator and making test? A.—That depends on the 
standing of the engineer in his profession, and other 
circumstances. 5. Can you describe the brake used 
to determine the power of an engine? A.—See il- 
lustration in our issue of March 8, 1884. 


(187) A. B. C., Middletown, Ohio, writes: 
Please tell me what is the trouble with my engine; 
it is a Corliss engine, 16x42 inches, and built for 
about 115 horse-power, but we are only working 
her up to 45 horse-power. There is a constant 
rattling in her exhaust valves; is this caused by the 
comparatively small load on the engine? How can 
I remove the cause of rattling? .A.—Itis impossible 
for us to trace the cause of the rattling unless we 
see the engine. It may be that the valves have be- 
come too loose through constant wear, and may 
have to be replaced by new ones. The comparatively 
small load on the engine has a tendency to increase 
the rattling of loose valves. A good machinist, ac- 
customed to repairing Corliss engines, will easily 
trace and remove the cause of your trouble. 

(1388) C.8., Cincinnati, Ohio, writes: In 
an engine builder’s catalogue I find the following 
statement: ‘Where engines are used condensing, 
a wide-faced wheel adapted to the belts required 
will be furnished.”? Idon’t understand this. A.— 
Probably the engines made by this firm can be 
worked either condensing or non-condensing; for 
the former, a separate condenser may be furnished. 
If such is the case, the engine when worked condens- 
ing willdevelop more power running at the same 
speed than when non-condensing; hence, it will 
require a wider belt to transmit the increase of 
power. 2. Willan engine develop as much power 
when cutting off at 14 stroke as at a later cut-off? 
A.—No; but at the early cut-off it may use the 
steam more economically. 3. Will the length of a 
boiler have any effect on its draught? A.—Yes, but 
only to a slight extent, which in practice may be 
neglected. 4. How can leaks around the rivets be 
repaired? A.—By calking, provided the rivet and 
plate are sound. 5. What is the strength of a triple- 
riveted seam as compared with a solid sheet? .4.— 
That depends on the workmanship and material 
used. The strength of the seam may be equal to 
from 80 to 90 per cent. of that of the solid sheet. 
6. What is the most practical method of leveling a 
line for putting up shafting? A.—To bring the bear- 
ings in line in a vertical direction, use parallel 
straight-edges and spirit level. To place the bear- 
ings correctly in a horizontal direction, use a com- 
mon line. 


(139) T., ———, Pa., writes: Suppose I 
have two 9x12 inch engines alike in every part ex- 
cepting the connecting rod; in one it is 3 feet, and 
in the other it is 2 feet 6 inches long. Would there be 
a loss or gain of power in one over the other, both 
running at the same speed, and what other effect 
would there be? A.—The pressure on the slides 
and crank-pin will be greater with the short con- 
necting rod than with the longer one; consequently, 
in the former case more power will have to be ex- 
pended in overcoming friction, and less power will 
be available for performing useful work. On the 
other hand, the longer rod will be heavier than the 
shorter one; consequently, a greater power will 
have to be expended in giving motion to it than 
will be required for giving motion to the shorter 
one. Again, with the long rod the motion of the 
piston will be more symmetrical than it will be with 
the short one. Taking all things into consideration, 
the engine with the long rod will run smoother than 
the engine with the short rod, and the former will 
be capable of performing more useful work than 
the latter, although the difference will be small. Of 
course there is alimit in either direction of the 
length of a connecting rod; it will not work well if 
made too short, and the strength of the rod will be 
reduced if made too long. But in the two given 
cases we prefer the engine with the 3-feet connect- 
ing rod. It may be remarked that the manner of 
determining the pressures on the crank-pin and 
slides caused by the obliquity of the connecting 
rod has been explained in our issues of July 23 and 
August 6, 1887. 


RUSESS : § ECIALS 


Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue 























Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 





Link-Belt Engineering Co., Philadelphia and N. Y. 


Special tool work. R. M. Clough, Meriden, Conn. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Conveying machy, etc. A. E. Jenkins, Scranton, Pa. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

The best Upright Hammers run by belt are made 
ee Jenkins & Lingle, Bellefonte, Pa. 


Fg pi bangg Feed-Water Heater and Purifier. Benj. 
lley, 91 Liberty street, New York. 


- Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


“Swift ”’ eight Feed Lubricator; no glass tubes; 
simple, reliab Swift Lub’r Co., Elmira, N. Y. 


Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 


Davis Key-Seating Machines kept in — by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 


*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Round Adjustable, Round Solid, and Square Dies, 
all sizes. Mfd. by S. W. Card & Co., Mansfield, Mass. 


Fire Brick and Clay Retorts for all kinds of heating 
and melting furnaces. Borgner & O’Brien, Phila. 


Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Til. 


“How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N. Y. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt BUN Ys 


Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with 8S. A. Smith, 23 S. Canal st., Chicago, Ill. 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 


Pe drills, improved, sizes 21/’, 23’’, 25’’, 28’, 
36’’ swing; finely made and great capacity. 
* E. Snyder, Worcester, Mass. 


Engine lathes, hand lathes, fine tools, files and 
supplies for machinists ~ ‘other metal workers. 
Frasse & Co., 92 Park Row, N 


PP yc Pulleys at low prices and of same strength 
appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure fo: eng Curtis Return Trap. 
Curtis Damper Regulator. See March 7, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


‘*Curiosities of the U. S. ar Office.” A great 
book. Goes like hot cakes. Fig pamphlet for 
stamp. Get one. W.C. ~ ole 8 Syracuse, N Y. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il- 
lustrating pumping machinery and reports of duty 
trials 


With my Vacuum System, Exhaust Steam Heat- 
ing costs nothing for fuel; Live Steam Ap — 
altered to Exhaust. Satisfaction guaranteed. Geo 
A. Barnard, 15 Cortlandt street, New York. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities. can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 


The Vance Lightning Flue Cutter is the tool for 
removing old flues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva., N. Y. 


Standard Drawings of Improved Corliss Engines: 
Non-Condensing, Condensing, Compound and Triple 
Expansion. New Valve Gear and Dash Pot; also 
all branches Mechanical Engineering. Conover & 
Co., 219 Market st., Newark, N. J. 


Steam Boilers : Their management and working on 
land and sea. By Jas. Peattie. Practicalfacts from 
30 years’ experience. 2380 pages, illustrated, 12mo.., 
cloth, $2.00. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 


‘* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 


‘Binders’? for the AMERICAN MACHINIST. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’a Co., 96 Fulton St., New York. 


“Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including March 14, 1889 issue, 72 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 


‘*Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mec hanies all over the world. 
Commencing with the June 27, 1885 issue, 87 articles 
have thus far appeared up to and including the 
March 21, 1889 issue. Copies containing these articles 
sent by mail to any part of the U.S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 




















John D. Bellamy, Jr.. will build a furniture fac- 
tory at Wilmington, N. C. 

The St. Louis (Mo.) Iron and Machine Ww orks are 
adding new tools to their plant. 

W. R. K. Sanford is interested in starting a boiler 
plate and sheet-iron works at Selma, Ala. 

Henry Kleymeyer is interested in a company that 
will build a planing mill at Henderson, Ky. 

The Kansas City, Springfield & Memphis Rail- 
way Co. will build shops 13x317 feet, at Springfield, 





Mo. 


James Hunter & Son, North Adams, Mass., will 
make extensive additions to their foundry and ma- 
chine shop. 


The sum of $80,000 has been subscribed by the 
citizens of Spokane Falls, W. T., towards building 
a woolen mill. 


The Mississippi woolen mill at Wesson, Miss., will 
put in additional machinery which will double their 
present capacity. 

The Rogers Siberian Iron and Tinplate Co. has 
been incorporated at Chicago, Hl. The company 
proposes to make sheet-iron and tinplate. 


We learn that the citizens of Beloit, Wis., have 
subscribed $10,000 and ten acres of land to be given 
to the Williams Engine Company if it will locate 
there. 

A company is being formed in Wheeling, W. Va., 
to be known as the Lead-Coated Nail Manufactur- 
ing Company. The lead coating is a substitute for 
galvanizing. 

The Enterprise Wood Working Company, Shef- 
field, Ala., has been organized, with a capital stock 
of $30,000, to turn out sash, doors and blinds and 
finish for buildings. 


Hitchcock & Atwood, who recently bought out 
D. T. Libby’s carding mill at Phillips, Me., will raise 
and enlarge the building and put in machinery for 
woolen manufacture. 


Geo. B. Grant, Lexington, Mass., and 66 Beverly 
street, Boston, has issued a small pamphlet relat- 
ing to his business of making gear wheels and cut- 
ting gears of all descriptions. 


A company known as the Empire Water, Light 
and Manufacturing Company, has been organized 
at Cedartown, Ill., to build water-works, gas- 
works, electric light works and an ice factory. 


A stock company, with William Holden as presi- 
dent, has been formed at West Valley, N. Y., to 
manufacture sash, doors and blinds, barrels, butter 
tubs, cheese boxes and other articles of wood. 


The Chapman Valve Co. will in a short time begin 
an addition to its works at Indian Orchard, Mass. 
The proposed addition will be 140 feet long, one 
story high, of brick, and similar to the original 
building. 

The Collins-Gibbons Mfg. Co., St. Louis, Mo., 
manufacturers of wire machinery and tools, write 
us: Our trade in the East is good. We shipped a 
machine last week to Brooklyn and another to 
Wallingford, Vt. 

Rowley & Hermance, Williamsport, Pa., manufac- 
turers of wood-working machinery, are putting on 
the market a double surfacer, with a capacity for 
8-inch stuff. There are some novel features in the 
construction of the machine. 


- It is reported that the Louisville & Nashville Rail- 
road shops will be removed from Bowling Green, 
Ky., to Memphis and Nashyillg, Tenn., the work 
being divided between these places. The reason 
for the removal is said to be high taxes. 


The St. Louis & San Francisco Railway Co. are 
making extensive additions to their shops at Spring- 
field, Mo. These comprise an addition to machine 
shop, 76x90 feet, a new boiler shop, 90x185 feet, a 
car shop, 90x256 feet, with L 75x150 feet ; also a new 
boiler house and several other buildings. 


The business of the Duquesne Forge, at Rankin 
station, heretofore conducted by the Miller Forge 
Company, Limited, has been transferred to the 
Duquesne Forge Company, by whom it will here- 
after be controlled. The Duquesne Forge Company 
will hereafter control also the business of the Twin 
City Forge, at Sharpsburgh, which has been con- 
ducted by Smith & McKim. 

The Business Men’s Association of Ellsworth, Me., 
have concluded a contract with Burrell, Houghton 
& Co., of Rockland, Mass., by the terms of which 
the latter are to remove their entire shoe factory 
plant to Ellsworth, the association paying $25,000. 
Burrell, Houghton & Co. will build a factory, which 
is to become theirs at the end of ten years, provided 
their annual pay-roll shall average $75,000. Work is 
to commence at once and the building is to be com- 
pleted by May 15. 


The Robinson Woolen Company, South Windham 
{(Maine], whose mill was burned a year ago last 
month. at a loss of $50,000, have their new mill well 
along, and expect to have it finished early this 
spring. It is a fine brick building, 120x53 and to be 
four stories. They will also build a brick picker 
house later, 40x40 and two stories. The new mill, 
like the old one, will be fitted up with all the latest 
improved machinery, and they propose to make it 
one of the best mills of its size in the country. The 
old mill had five sets’ of machinery and 80 hands 
were employed, and the new mill will start with 
the same and has room for an increase. They for- 
merly manufactured flannels, suitings and repel- 
lants.— The Industrial Journal. 


An Atlanta [Ga.] dispatch to the New York 
Tribune says: ** The Cartersville Furnace Company, 
the Etowah Company and the Daisy Coal Company 
now constitute one corporation, under the name of 
the Etowah Land and Mining Company, with a 
capital stock of $1,750,000, with the privilege of in- 
creasing it to $5,000,000. The work will proceed 
through trustees until the charter is granted. The 
work on the furnace has been suspended pending 
negotiations, and the general plan will now be 
greatly enlarged, and as soon as the new plans have 
been fully agreed upon the work will be rapidly 
pushed to completion. The furnace is only the be- 
ginning of a series of mammoth enterprises con- 
templated by this and other companies. Senator 
‘Joe’ Brown, and M. J. Seaver, of Boston, are at 





the head of the concern.” 











ts 


| 
\ 
( 








10 


AMERICAN 


MACHINIST Marcu 21, 1889 








Machinists’ Supplies and Iron. 


New York, March 16, 1889. 

Iron—American Pig.—No. 1 X Foundry, $17 to 
$18; Lehigh and North River brands, $17.50 to $18 ; 
a 2 X Foundry, $16 to $17; Grey Forge, $15 to 

15.50. 

Scotch Pig.—Coltness, $21 to $21.50; Gartsherrie, 
$20; Summerlee, $20.50; Eglinton, $19 to $19.25; 
Dalmellington, $19.75 to $20; Clyde, $20.50; Lang- 
loan, $20.50. 

Copper.—The probable collapse of the syndicate 
leaves prices in an unsettled condition, with a tend- 
ency downwards. It has been sold here during the 
past week at 14c. 


+ WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make «a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











Wanted- See bottom of third column, page 11. 

Wanted—A situation by a sober, reliable station- 
ary engineer. Box 72, AMERICAN MACHINIST. 

Machine Shop Foreman wants charge. Contract 
if desired. Address Shop, AMERICAN MACHINIST. 

An experienced jobbing moulder desires a steady 
job; West preferred. 2 R., AMERICAN MACHINIST. 

Good all-around machinist, licensed engineer, 
wants responsible position. Smith, Am. MAcHINIST. 

Wanted—Bicycle Machinists and Assemblers. 
Must be first-class. The Smith Nat’] Cycle Mfg. 
Co., Washington, D. C. 

A draftsman with a technical education and some 
good experience wants a position with some respon- 
sibility. Address Designer, AMERICAN MACHINIST. 

A first-class brass foundry foreman wants to 
change. Best of references. Address Sound Cast- 
ings, AMERICAN MACHINIST. 

Wanted—After April 1st, position by strictly first- 
class mechanic as tool maker, where special ma- 
chinery needs developing and constructing. Good 
wages required. Address Box 71, AM. MACHINIST. 

First-class machinist and tool maker wants situa- 
tion as foreman. Large experience on special tools 
for making light machinery. Terms reasonable ; 
good references. Address ** Grant,’? Am. MACHINIST. 

Wanted—By et man, position as superin- 
tendent, head draftsman or general foreman for 
machine shop and foundry: Washington Territory 
preferred ; age, 40. Address Box 74, AM. MACHINIST. 

A corporation manufacturing specialties desires a 
foreman; must be a thorough machinist, and must 
have a small amount of capital. Address Manu- 
facturers, Box 316, Buffalo, N. Y. 

Wanted—Position as foreman; 42 years old, 15 
years’ experience as foreman with automatic en- 
gines, elevators, mill work and general jobbing. 
Address Box 77, AMERICAN MACHINIST. 

Wanted—A first-class moulder, competent to 
superintend a foundry. Must have $5,000; a good 
salary will be paid to a first-class man. Address 
Box 78, AMERICAN MACHINIST. 

Young man wants position as assistant. mech. 
draftsman, or to party erecting mills or laying out 
foundations for mach’y ; understands using transit 
and level; reference. Box 79, AMERICAN MACHINIST. 

Wanted—A foreman to take charge of our auto- 
matic screw machine department, using forty or 
fifty screw machi Address Ottumwa Iron 
Works, Ottumwa, [Owa. 

Wanted—By practical brass and iron foundry- 
man, a position as superintendent of some large 
manufacturing concern that wishes to improve the 
quality and reduce the cost of production. Address 
A. B., AMERICAN MACHINIST. 








1. MISCELLANEOUS WANTS & | 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent Boiler Tube aia: second to none ; 
price in reach of all. Crescent Mfg. Co., Cleveland, O. 

The Crescent Link Belt Coupling ; something new; 
sample free. Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J 

August C. Christensen, 24 State St., N. Y., C onuult- 
ing Engineer. Designs of all kinds of Machinery, 

Turned and Highly Polished Iron and Steel Shaft- 
ing. Merwin Mc Kaig, Cumberland, Md. 

For Sale—Second-hand 72’ mill for boring only; 
good order. A Garvin tapping machine, new. A. L. 
Henderer, Wilmington, Del. 

For Sale—2nd-hand engine 16x36 in., 12 foot band 
wheel & Judson governor, all in good repair, $300. 
Geo. Strecker & Co., Marietta, Ohio. 

Engineers wante - to send their addresses and re- 
ceive free a25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Thos. Ordish, 17238. 7thst., Phila., Pa 

Wanted—Parties selling to steam users and supply 
houses to handle some good selling specialties on 
commission. Manufacturer, AMERICAN MACHINIST, 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

Wanted—100 or more machinists or amateurs to 
send for Model Engine Castings; complete in sets: 
$2.50 to $10.00. Send for circular. Lowell Model 
Co., 170 Merrimack st., Lowell, Mass. 

Wanted—One or two first-class machinists with 
about $3,000, to engage with party having same 
amount of money, in the manufacture of Iron 
Planers. Only those wanted having practical ex- 
perience in building these machines. None others 
needapply. New Design, care AMERICAN MACHINIST. 





RADLEY'S UPRIGHT 


CUSHRIONEL 


HELVE 
HAMMER 


,, Com binesthe bestele- 

ments essential in a 
», first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world 


HEATING 
bags FORGES. 


fog With a manufactur- 
i 


ing experience of over 
alf a century, we 
mm recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For bard 
coal or eoke. oe 
pensableinallsho 
keep wate 's Cushioned parkas 


BRADLEY®& co. ia Mers and men fally employed 
SYRACUSE, N.Y. and reduces cost of production. 


98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 










BRADLEY Ss 








Pat. Aug. 30, 1887. 





PECKS P&T! DROP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS 85:72 


BEECHER & PECK, NEW HAVEN CONN. 


Brideenor, Machine Tool Works 


E. P. BULLARD, Prop. 
BRIDGEPOR’T, CONN. 














37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 


FITCHBURG MACHINE WORKS 
Mannfactarers of METAL-WORKING MACHINES. 








OFFICE AND Works, 
{3 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (B-) 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St,, Philadelphia. 


te Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 80 pages, 8vo., and our other Cat: ulogues and Cir- 
culars, the whole cove ring every branch of Science applied 
tothe Arts, sent free and free A flew noms to any one in any 
part of the world who will furnish his address. 








["ruxrac MAGHINERY | 





93 Liberty St., 


| 113 Federal St., 
NEW YORK. 








BOSTON. 


For Send 
P Work sunsicnok 





THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, . 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





SEND FOR CATALOGUE, 


One each 26” and 36” second-hand Stevens Pulley Ma- 
chines. Also one second-hand Buckeye Automatic Engine, 
§ Cylinder 6x10". 


These machines are in first-class order, 
soon. 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 


MUCH TIME AND LABOR NOW LOST 


At the grindstone or tool fire can be saved by using our ** CRESCENT EXTRA”’ Steel for Machine 
Shop Tools and Dies doing hard work. Always specify it in your orders. 
MILLER, METCALF & PARKIN, 
CRESCENT STEEL WORKS. 
PITTSBURGH, PA. 


Sebastian, May & Co,’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0.° 


(OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


STEPHENS PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 
INCOMPARABLE FOR STRENCTH, DURABIL- 
ITY, FIRM HOLD AND QUICK WORK. 

Has improved Taper, Pipe and other attachments. 
Made in 2, 234, 34%, 4%, 514, and 6% inch width of 
jaw. 

Sold by the Trade. Send for Circular. 


TOWER & LYON,'MFR’S, 


95 CHAMBERS ST., NEW YORK. 


FOR SAW MILLS 
ITE FOUNDRIES AND 
EMERY WHEELS and MACHINE SHOPS 


GRINDING MACHINES.) For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE C0., PA. 


Cr H. A, ROGERS, 19 John $t, N. 
lron Foundry of T. Shriver & Go., 


333 E. o6th SL, f N. Y. City. 





and will be sold cheap if disposed of 





CHICAGO, Ills. NEW YORK, N. Y. 
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FOR 


SUBSTANTIAL, WELL MADE, 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
@ or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND - 
IRWIN VEEDER, 
Expert and Solicitor of Patents. 


s& years’ practical experience in shops after recel 
technical education and before entering the prac' be. 


Rooms 309-11, 225 Dearborn Street, Chicago. 
J, i. RAYMOND, OF COUNSEL. 


Dodge Independence 


Wood Split Pulleys 


Lighter than Iron. 
Greater traction than tron, 










INDIANA. 


















Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





Bushing system allows each «pulley to be 


: “ “4 tt Screw Cut- 

“oot Lathe ting Auto- > “ 

Swiaee matic Cross | fitted to 22 sizes of shafts. 
9x25 in. Feed, etc. 





LA 


HE | COOKE & CO, Sales Agents, 





mz4>r- 














Scroll Saws, atalog’ 

eeitroniae —" 22 Cortlandt St., New York. 

Saws, Lathes of all our z ? 

Mortisers. Machinery. Shafting, Hangers, Engines, Boilers, Etc. 





Write for prices, mentioning this paper. 


BORING »° TURNING MILLS 


MADE BY 


- _ ae BETTS MACHINE C0., 


w ilmington, Del. 








From THE WES TINGHOUSE ELECTRIC CO., 
PirtspurGH, Pa. 

‘We are very well pleased with the 7 foot Betts 

2 Boring and Turning Mill, bought last April. We 

have done a great de al of heavy work on it, with the 


best possibl It 
est possible results. ALBERT SCHMID, 
Supt. of Shops. 








January sth, 1889. 
SIZES. 
5, 6, 7, 7-10, 8, 9, IO, 10-16, 
I2, 14, 14-20 ft. 























Maron 21, 1889 AMERICAN 


MACHINIST 








NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps. 


In magnitude, variety and excellence of pro- 
duct, this company has no equal in this, 
or any other country. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 




















3 ALL KINDS. LUBRICATORS FOR SIN- 

- GLE OR DOUBLE CONNECTION. 

E PRICE zai 

= SHOR «0s sere] 1 | 
Price........| $10.00 “rk oo $s $15 a. 
Capacity . + pt. | 4 pl. a 3 





" NATHAN MANUFACTURING C0. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 
Formerly HUSSEY, HOWE & CO., 


HOWE, BROWN & CO., Limited, sm-sssesor a cs. 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, 127 Oliver St. New York, !2 Cliff St. Chicago, !71! La Salle St. 














ESTABLISHED I859. 
Limited. 








Established in 187A. 


CLEVELAND TWIST DRILL CO. 
An Elementary Text-Book of Chemistry, | J UST PUBLISHED. 


Wm. G. Mixter, Professor of Chemistry, Shef- 
THE 


ace Scientific School, Yale College, New Haven. 


12mo., cloth. 
JOHN WILEY & SONS, NEW YORK. 
A PRACTICAL BOOK 


Publishers of Scientific and Industrial Works. 
*,* Catalogues Supplied gratis and free by Mail to order. 

Steam Engineers, and for Firemen, Own- 
ers and Makers of Boilers of any kina. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








| ACHINER 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N. Y. 
Designer and Contractor for Hydraul fe ey for Boile 
Making, Bridge Building, Goods Sheds and Warehouses. 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, etc. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durabk 
Compact and © heap ; also Portable Forges, Tuyere 
Irons and F oundry Blowers. 


Covering the Properties of Steam and of Fuels and 
the Theory and Practice of Designing, Con- 
structing, Setting, Connecting, Test- 
ing, Firing and Repairing. 


By ROBERT GRIMSHAW, M. E. 








Price, postpaid, Two Two Dollars. 


D. VAN NOSTRAND CO., Publishers, 


23 Murray and 27 Warren Sts., New York, 


SOLDERIN 


may be done without 








Tron and 
Steel 


RUST 





e ” 
& Ei causing 
e 4 | | by using our Non-Corrosive Soldering Fluid 
> = & § | Sample Bottle, prepaid, for ro cents 
GS ap § FOR SALE BY ALL DEALERS. 
= & & & § | STERLING ELLIOTT, NEWTON, MASS. 
qo % 
Coa i 
g 4 ~e ; ' 
. 5 Bees sie 
a =o 2 For removing 
e = oS = Grease from 
oa A SS g the exhaust of 
B°-BsSs Steam Engines. 
=a oS 
“ Eos & Causes no back 
ee 2 2 
. = = pressure, yet 
fis os S. sep- 








arates entrain- 
ed oil & grease, 


BEAUDRY’S 


DUPLEX 





and  automati- 
Power Press cally delivers it 
COMBINING to a guitable 
PRESS, SHEARS receptacle. 
AND PUNCH. 
BEAUDRY & CO. FFFECTS A SAVING IN FUEL, OIL, 
apomerly ict Peau | BOILER CLEANING AND REPAIRS. 


Hammer,) * 
Sole Manufacturers. 
Also manufacturers of 


HARD COAL HEAT- 
ING FORGES. 


UNION STONE COMPANY, 








Room 4, MASON B'DG,} 38 & 40 HawLey Sr, 36 Joun Sr., 
=_inteen Mass. BOSTON, MASS. NEW YORK. 








ae he oF LECOUNT’S STRAIGHT TAIL Dog. 


ok My. = Ma - — 
gs a 00-54... $1.85 
B. woes pees AO ML... 1 
Ef ; : 7 } sve 7 a See 1.6 
ASO 4..... : . sees vooe Ay 
Esa G... 1g 2 lt. a. BB 
Sey «7... .1.... 05 16....5 .... 8.95 
Be 6sc0e... ie @.. Bg... 4.00 
on 2 120 18....6 5 00 
a 1Setto2in. 7.80  Fuil Set :... 31.10 


Cc. W. LeCOUNT, South Norwalk. Conn. 











PUMPING MACHINERY 
FOR ALL PURPOSES. 


“LITTLE 
GIANT” 


SEND FOR CATALOGUE 
AND PRICES. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other L iquids. 
i . : 
Boiler Washer and Testing Device. 


Uses Warm Water, avoiding injuyy E/@ 
and facilitating the Raising of Steam, 


RUE M’F’G CoO., PHILA., PA, 
CATALOGUES FREE. 









































Send for New Catalogue. 


HALL STEAM PUMP 00.4 
91 Liberty St., New York. 





Boiler and 








Pump Combined 
THE BUFFALO STEAM PUMP CO. Baa 
Bt AE. NY. | Factory 
ef&@- @ §.6-FettHousEN, Mikel PRES‘ | — 
SACO" S ».H.SHERMAN, SEcY. | by 









i A. Aller, New York; Walworth Construction and Supply Co., Boston, 
Henry I. Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, 
Kendall & Co., Toledo ; The George Worthington Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery 
Denver, Col. ; Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. 
Manistee, Mich.: Jas. &. F, Detroit; en re Rast 8 inaw; 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., Paul, Minn.; 
Rundle, Spence , Milwaukee; Joshua Hendy a ‘Works, 
San Francisco; p Bios *& Emrich, Baltimore; Forbes, Liddell & Co. 
fg ae i Ala ; Bailey & Lebby, Charleston, S.C. :Pond Engineer. 
Co., St. Louis and Kansas City; 0. B. Goodwin, Norfolk, Va.; 
Co umbus Supply Co., Columbus, O.; c. 8. Leeds & Co., Minneapolis; 
H. D. Coleman, New Orleans. 


car 








Kent Ave. and 


c 
| ¥ Brooklyn, N. Y 


e 
| Builders ¢ “ Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
| Air Compressors, Condensers for Pans, E ngines, | Steam Pumps, Etc. 
ETC. 














BRINE Fare, DIES, aE ADE EEE, 





PAT. SPIRAL FLUTED) 

















SEND FOR CATALOGUE. 


/WORCESTER MACHINE SCREW Co. 













Cap & 
Studs, ete. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS. 


Machinery Designers. 
Standard Drawings Made. 
Blue-Printing a Specialty. 
WE CAN SAVE YOU MONEY, 
WRITE TO US. 


: Manufacturers of Set, 
Machine Screws, 











We never sleep. 





BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 
New Madrid, Mo., Aug. 27, ’88. 


Gage Tool Co., Vineland, N. J. 
The planes received O. K. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 
For the reason that if you are 
interested in raising water or other NEW PULSOMETER, 
your attention to the 
, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
2 penses and repairs, than any other Steam 
Call or write es our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Ys 
EXHAUST TUMBLING BARRELS. 
“ MANUFACTURERS, 
|e) 
*; WATERBURY, CT. 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
height 
This feature is appreciated by 


LIGHTNING AND CREEN RIVER SCREW PLATES. 
WHY THIS 16 PUT HERE! 
liquids by steam power, we wish to call 
More Efficient, Simple, Durable, and more Economical, ah ae to running 
Prices, and hundreds of A-1 Testimonials, Mailed Free, 
Send for Circular. 
ONLY APPARATUS that can 
charge WATER to TANK at any 
PAPER MILLS SUGAR REFIN- 


Have tried them thoroughly 


on hard yellow pine and on cypress knots, which I think are _ 4 al r T x 
equal to he »mlock. This morning, after jointing the edge of ERIES COTTON and WOOLEN 
a very hard 1 1-4 inch yellow pine board, with a great deal " 

of resin in it, ltook the iron of my Fore Plane and shaved MI LLS 

myself with it, without ering it on the oil stone or eharpen. 

ing it in any manner. 1is was done in the presence of 3 

(three witne 288es, and if any one wishes ve srification of this, H EN RY R Wo RTH INGTON 
let them send noté ary’s fee and I will make oath to same. 


NEW YORK 
N PHILADELPHIA 
ST LOUIS SAN FRANCISCO 


Geo. H. GLOVER, Contractor and Builder. 


ASK DEALERS FOR THEM. 





BO 
CHICAGO 
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Facts :—1889 org the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country,who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germdntown Junction, Philadelphia, Pa. 


‘Ss TEAM” Me owe Bowe LER 


A VALUABLE BOOZ FOR EVERY STEAM USER WITH alae STEAM DRUM: 
AND ENGINEER. = = 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


Over fift ‘ ition ha: 
THOS. H. DALLETT &00. ore iy hie ae oe 
1306 Buttonwood Street, |eSPect. The LOWE BOILER, with all 


improvements, is the simplest, best wearing 
PHILADELPHIA, PA.|and most economical of any kind of fuel. 


Portable Drills, Send for description and histories of Steam 
H an 4 Drills, Boilers and Feed Water Heaters (free) to 


Boiler Shell Drills, |BRIDGEPORT BOILER WORKS 
Light Drill Presses. ’ BRIDGEPORT, CONN. 
Special Machinery. 


SEND FOR CATALOGUE. 



























ee eee es « o/s 2s oe ee oes 








a 
a - 
3 § PS 
= ro NEW > 3 por cURPOSES, 
2 2 ~ STANDARD Qe EERINED 
o hie < — 
ate Baeen Sh. Lows Wo», 
9 “ GD | kansas city, mo. OMAHA, NEB. 








The HOPPES Line—Steam Feed—Water Purider, 


Guaranteed to Prevent Scale in Boilers, 


Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 


STILWELLS P PATENT une STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE) 


Removes all impurities. Entirely prevents 
the formation of SCALE in steam boilers. 
} Catalogues on application. 


STILWELL & BIERCE MFG. CO. 


DAYTON, OHIO, U. S. A. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. a 


THE AERATED FUEL COMPANY, 


d.H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S. COLLINS, 171 B’way, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohio. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. J.C. HOWES, Kansas City, Mo. gi 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and St. Louis, Mo. 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C4., Dunkirk, N. Y. 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, Ohio. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo. Mich. 


DELAFIELD'S PATERT SAW CLAMP. 


























aaae Meltina Furnace 


1889 PATTERN. 














Stronger than the old style. Clamp without blade, 50c. Metal cutting blades 14’ wide, 7c. eech, 70c. 
adoz. 1 wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 


NOROTON MEG WORKS, NOROTON, CONN. 


! Pepe yey | ly yey My Py I" pepe] Th 
ER Icorrn te onD SYRACUSE,NLY 3 = 
4. 1h MRR ARR 

MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
‘COFFIN & LEICHTON, SYRACUSE, N. Y, 


DROP 


FORGINGS. 


o——- 


WYMAN & GORDON, 


SEND FOR PRICES. Worcester, Mass. 


BAILEY’ S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise 

vent it from melting. Cap is readily removable, permitting free inspect 4 . 
Highly recommended by the chief Boiler Insurance Companies of Great 
wee, Britain, over 150,000 being sold in Europe since first introduced, with in- 
creasing sales. Also by the U. S. Board of Supervising Inspectors of Vessels 
at Washington ; by Prof. R. H. Thurston, and many other eminent expert en- 
gineers, also railway master mechanics, as superior to any now in use, and 
filling all requirements. 


) GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


(@" Llustrated Pamphlets on heeiieiion, 233 West Street, New Yor City. 


















































MANUFACTURERS OF 


ce 
CHUCKS |»: 


SEND FOR CATALOCUE. ee 





LATHE and DRILL res 






WESTCOTT CHUCK CO. , ONEIDI, 1.1. 
















HIDROSTATIC MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


aR Wilt Vault Elevators, 
HA Hi = 
(ny iam ui 


Watson & Stillman, 


~ 204-210 E, 48d S8t., N.Y. 


ee CHUCKS 


SEND FOR 


NEW CATALOGUE. 








THE HOGGSON & PETTIS MFG. CO., 


Rist. 1849. NEW HAVEN, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. 
as bn arranted durable and true. Ask for it at ar 

ealer’s. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 

















PIPE JOINT 





For Steam or Gas Pipes, Bolts, Screws, etc. 
| Far better and cheaper than red lead. Makes atighte 
joint than red sea, that can be opened with pertect e 
many years afte 

Put upin1l ad 5 Ib., 10 Ib., 25 Ib. & 50 Ib. packages. 


Joseph ‘Dixon Crucible Co., 


simran PENCILS & GRAPHITE SPECIALTIES, 
JERSEY CITY, N 









Wood-Working Machinery, 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
Planing Mills, Pattern Makere’ 
use, etc. 


ROLLSTONE MACHINE CO. 
465 Water St., Fitchburg, Mass 


MONTGOMERY & CoO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES No MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 




















Mechanical. |, Naval | Size 10x34x 


“. ‘Constructors | 114% in. Com- 
n 
Eres heme a al, Architects. plete pocket 
SRS8 Mining. Builders. 
- = bp Hydraulic Mechanics. practical = 
S2a Heating. Assayers. lems solved at 
hy ee al Chemists. sight. Mailed 
eM Military. Scientists. jon receipt of 
© Ys |Students, /75 cents, 








R. 0, SMITH, No. 1 Broadway, N. Y. 


IMPROVED INDEPENDENT CHUCK. 


Made by THE E. HORTON & SON CO., Windsor 
Locks, Conn., U.S. A. Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


Emery Wheel Tool Grinder. 


§ & Styles & Sizes. SPRINGFIELD 





wa, ye, Glue & Emery 
Batiatactory Wheel Co. 
spring- 
field, 
's'd Clroular, mead 
No. D. 
Patented Sept. 
25, 1883. 


*“HUHOM FHL 
ONITELWAH 
SIUDAIIe 1938 





DRILLING HACHNES 


ALL STYLES WITH 


+ Latest Designs and Improvements. 
For cuts and prices, address, 


BICKFORD DRILL CO., 


—=— Front & Pike Sts, CINCINNATI, 0. 








UNIVERSAL RADIAL“ 
+ RADIAL DRILLING MACHINE 


| = .s=. THREE DESIGNS. SIX SIZES. 
|| _\ EMBODY ALL DESIRABLE- FEATURES 


1 = PRICES$450 °& UPWARD 


| 








Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandrels 


Set of 8 Mandrels takes 
from 1” to 7”. 







WILEES-BARRE, 
PENN’A. 








Write for Prices to 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank 1 ACCURATELY. 


8 sizes: 14", 14” and 36”. 


TRUMP BROS. MACHINE Co., 


WILMINGTON, DELAWARE, 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 

North Adams, Mass. 











PORTABLE CYLINDER BORING MACHINE. 


For boring IN THEIR PRESENT POSITIONS all makes and sizes 
of Steam Engine Cylinders, Pumps, Steam Hammers, 
Air Compressors, Mining and Hoisting Engines, Heavy 
Housings, Large Wheels, &c. Machines made any size 


required. 


PEDRICK & AYER, 


1025 Hamilton St., 


Philadelphia, Pa. 
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eT wa 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, atass, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









PAT'D JUNE 14 1887, 


clipped pipe, in close cotls and corners that cannot be reached with other wrenches. Made entirely of 


drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. Co. 


160 WILLIAM ST., NEW YORK. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 


325 DEARBORN ST., CHICAGO. 





CONN. 


pe Cutting and Threading Machinery, 


66 CARDEN STREET, 
FOR HAND OR POWER. 


ee & CURTIS,| 





BRIDGEPORT, 


© | Pi 





CLS & BEN 


= on 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO, 


82 River Street, NEW HAVEN, CONN. 


" 








== COMPLETE STEAM PUMP 
“L ONLY SEVEN DOLLARS 
DEMAND THIS\ PUMP lV 
OF ‘YOUR OR WRITE 
DEALER. TO US FOR PRICES.: 
Van DuZzen’s PATENT 


“~ VaNDUZEN & TIFT. 
SOLE MAKERS 
INCINNATI, 


———— 
—_——— 
= 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
mem Standard Measurements. 





Use. Flat Bar Gauge. 
Crescent Gauge. JAS. A. TAYLOR & CO. 


PATENT PERFORATED 


PLANER BELTING. 








PREVENTs AiR CusHions. Guaranteed for work on 
Sipe Currers and the CyLinpERs Of PL.aANERs. 


CHAS. A. SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL S8T., BOSTON. : 
226 NORTH THIRD ST., PHILA. 











CARY & MOEN COG 


EEL WIRE OF Fy GEE ON 











' cas 
| gpg Lathe Hand Lathes, Foot Lae, NOP righ 
achines. Agents, — Oe 


pate 
& MOORE, gy hs STREET, NEw Y 





P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 












New Haven, Manf’g Co. 


EW HAVEN, CONN. 


IRON- WORKING MACHINERY. 
McMAHON & COMPANY, 


MANUFACTURERS OF 












Machinists’ Tools, 


Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, “ 








MASS, 


+ SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a spe-. 
cialty. Feed, pat 
ented Feb. 9 1886. 
Belt Shifter, pat- 
ented Nov.2, 1886, 


140 Union St., 
Worcester, i: 
Mass. 


WILLIAM BARKER & 6O., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


3 140 & 142 E. Sizth st., 
























Send for 
clrculars and 
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D. SAUNDERS! SONS 


aa OF L. ORIGINAL 
TRADE MARK. 


Tre sme 4 Thain MACHINE. 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 


PHILADELPHIA 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 


DUPLEX PUMPS iveey servic 
EVERY SERVICE 
Fa | = J. E. LONERGAN & CO. eee YONKERS LY 


: Z 
ART AD. Co 


GERMANTOWN JUNCTION. 


00 mZz-O2m OZ2-V=CV ADP 

















Fag 211 Race St., Phila. | SIMIONDS ROLLING MACHINE CoO., 
| Manufacturers of MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 
——. * STEEL BALLS 
PATENT OILERS, g For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Cylinder Sight Feed Ground and Burnished, from 
Cups, Government 8-16 in. to 2 in. diameter. 
Regulation In quality and density of meal, in wal: 
formity of temper, in docurasy an 
il aenyel finish vowed unequaled, 
SAF ETY VALVES SAMPLES AND PRICES ON APPLICATION, 


SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 
for Locomotive 
Stationary and Ma. 


rine Boilers, also the | ‘7[YWENTY YEARS WITH THE INDICATOR., 


“Reliable” Steam [Pray. -] Vols. 1 and 2 (one volume.) Siventh 

Trap. housand. Large 8vo. 285 pp., many illustra- 
1888 Catalugue | tions. Price $2.50. 

free on application. | Place, New York. 


gee) Tre. Ca Dir nO 


Qo ee FOR Gupoias, Ag StF FURNACES &c A 
XA EXHA RS. STEAM FAN 
4 HEATERS 1x VENTILATING WHEELS. K 


MC) ) \ \ i ie 








oHN Witzy & Sons, 15 Astor 





) Oa 


BUFFALO, 


PR OLON OR TELOLS 


-° Blow 


) aS e 


PO Bicuerater ot 2UFFALO |BUrHo,FoRce co. aay oe 
G 





, 





Machine Tools. 


24”, 26’, 32”, 36’, 42” and 56” PLANERS. 
17”, 20” and 27” LATHES, 


Catalogue, ie and Prices upon pneinn. 


G. A.GRAY CO. 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 


A NEW PATENT ADJUSTABLE REAMER, 


thoroughly teste a 
and practical. A set 
4 of five will ream any 
ossible size, from 
8-16 to 414 inch. 






















11 latttstusl if iu! dul ul tataaata 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 











Send for Circular. 


ORANSTON & CO., 57 PARK STREET, N.Y. 


HEAPEST BO LT 





























Szenp Stamp FoR Fotu List. 
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&\ BEVEL GEARS, 


Ss “2 Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440 N. 12th St., Philadeiphia. Po 
















~ ~ a OUR 
H. B. BROWN & CO. SUM Tl 
EAST HAMPTON, CT. Cents in stamps (for postage.) 


Chas. A. Strelinger & Co, ,%9°" Detroit, Mich. 








Sterling Emery Wheel Co., ENERGY MFG. CO., 
Factory, West Sterling, Mas. 1115 South 15th St., 
Office, 17 Dey Street, New York. PHILA., PA, 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 


Send for Catalogue just published, quicker than any other de- 
vice. Send for descriptive 


Chicago Office, 41 South Canal St., Chicago, Ill circular of specialties. 


REGULATE YOUR STEAM 


By using the Mason Reducing Valve. Thousands are used by the leading railroads, for car heating, 
as well as by the largest factories, sugar refineries and steam plants, 
Every Valve warranted, Address 


MASON RECULATOR CO., Boston, 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 

















Near Culvert, 


CINCINNATI, 0. 


prices. 





JENKINS BROS., AGENTS, NEW YORK, PHILADELPHIA & CHICAGO. 
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WILLIAM SELLERS 


& CO., incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 


Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
- Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 188°. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 








Gang, 


Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


SV ae , Punches and aa 


OVER 300 SIZES. 


Power Cushioned Hammer. 
Send for New Catalogue, == 


TH LAW AUSTIN _—. 


Double, Single, Angle-Bar, 


Horizontal, Twin, 


ALSO 











ia 


ACME Mi ACHINERY Co. 


CLEVELAND, OHIO. 
Manufacturers of ‘* ACME ’ 


Peet § Single & Double Automatic Boltcutters, 
panies at Cutting from 38-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 

Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 







. DEC. 5, 1882 
PAT. DEC, 4, 1882 
PAT. AUG 25, 1885 














" The Celebrated Cha: 


STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 
lin Try and Center Square, Standard Steel Rules, 


Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, De “ee Gauges, Screw 
Pitch and Center Gauges, Hardene 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


Steel Squares, 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS O0F—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


Etc., Etc. 








Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 
BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SznpD For CATALOGu 2. 





BALL AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 


15 CORTLANDT STREET. 








CORLISS 






THE LANE & BODLEY CO, 


+ HIGH PRESSURE, CONDENSING and 


THE wr & BODLEY C0, EAST SIDE JOHN, Corner WATER ST. 


CINCINNATI, O. 








 aneslle , 








we < na MAKERS. ROLLS. 
> New Doty Manuracturine ©: 




















FREY SHEN 






I3stylesCLAV CRUSHERS en 
Machines with or without Crushers. 6 different Brickmachines. SS 


Address THE FREY-SHECKLER COMPANY. Bucvaus. ¢ °°. =: 


BRICK P= MACHINE 


me Engines 
- 7 and full 

7 Factory 
8 OUTFITS 





PHOSPHOR-BRONZE™, 
RED OMS 6 458° rs 


& 4 Mea 


BABBITT RMETALS 


PAUL S.REEVES ail 
760 S.BRoaD ST. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
PRE- 


COST OF COTTON-WASTE. 
a DRIPPING AND SPATTER- 








A POSIT vz FORCE FEED with the 
woe t PERFECT REGULATION and 
REATEST CONVENIENCE in opera- 
se yet attained in any device for the 
& Jubrication. of machinery. Works 
\ equally wellin every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 





OUR SPECIALTY IS 


PLANER VISES AND MEASURING MACHINES. 
THE GILKERSON MACHINE WORKS, 
HOMER, N. Y. 


COATES’ PATENT LATHE ATTACHMENT FOR 
TURNING CROSS-HEAD PINS. 


This machine is new and 
has been thoroughly teste. 

Actual tests show a savin 
of over $10.00 per day 0: e: o! 
methods. 

Can attach machine to « 
remove it from any ordinar, 
pest : engine lathe in five minutes 
ee ee )=—An ordinary shop, in build 

ing engines, will save price ot 
machine in 3 months’ time. 

An ordinary apprentice can 
operate machine perfectly 
well,and turn out first-class 
work. 

Above features guaranteed 
lee Send for circular and price 

st. 


SALESMEN WANTED, SEND FOR CONTRACT AND BLANK ORDERS 
BAY STATE IRON WORKS, 
Licensees and Manufacturers, 

ERIE, PA. 


RA CHETS » WRENCHES, DRILLS. 


OWELL WRENCH 60. 
wroORdEe. rBR MASB. 























cE 


FROM 1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


STEEL CAS TINGS of every de scription. 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 





LI AK Y Are unknown where the Re- 
liance Soto, Water Columns 


are used. tvery column war- 
ranted. sett for illustrated 
Price List 


Reliance Gauge Co. : 
F L 1) FE S 27 Euclid Ave., leveland, oO. 


= The Almond Coupling 


A NEW quarter turn 


motion to replace 








= gears. 


ea 7 1. R. ALMOND, MFR., 
xi 4 » 83 and 85 Washington Street, 
a BROOKLYN, N. Y. 


NOISBLEsSS. 


quarter turn belts and bevel. 





SIMPSONS CENTRIFUGAL SEPARATOR 


AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson’s 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. : 


\_, KEYSTONE ENGINE AND 
MACHINE WORKS, 


FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N. Y. 








Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 


Bearings of all sizes made to 
| order, and patent rights for 
my sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 








Improved Methods mean Increased Profits, 


INVESTIGATE THE MERITS OF THE 


Open Side Iron Planers. 


Satis yourself as to the ver as to the very great advan- 
tages of these open side machines over the 
large, costly and cumbersome t wo-post planers. 

And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 
to the smaller sizes of Planers of the regular 
style, in the performance of their class of work. 


»Write for facts, figures and phototypes. 


DETRICK & HARVEY, eitrinone, up. 























Started in- 


The RIGHARDS > OIL ENGINE. 





tantly with NO BOILER. ¢ 
NO STEAM. 

NO DANGER. 

Fuel, Crude 

Petroleum or 


Kerosene. 





=3 Cheaper than 
all others. 





BINGHAMTON HYDRAULIC POWER co. 


ey tn ayy 


KORTING GAS 
ENGINE. 


l to 100 Horse Power, 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 


OVER 125 IN USE 
IN N.Y. CITY. 


APPLICATION. 





ENGINE GO,, 


Tictewecn. 
429, 431 & 433 Greenwich Street, 





Cor. Laight Street, NEW YORK CITY. 


CATALOCUES on: 


KOMTING GAS 


Donen 





Marcy 21, 1889 


AMERICAN 


MACHINIST 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES.| 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 


BY Steam Engine Construction and performance, free by 
ge LD - mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SALES AGENTS W L. L. SIMPSON, 18 CORTLANDT STREET, N. Y. ; ROBINSON & CARY, St. Paul, Minn, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Sennsylvania, Delaware, Maryland and Virginia. 











BLESSING’'S W ATER CIRCULATOR» PURIFIER|* 




















Guaranteed to Absolutely Prevent Forma 
tion of Scale in Steam Boilers. . 

Automatically takes water from the boiler. 
filters, it and returns it in pure condition. 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tte well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
* simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 





_ $end also for Circulars of Albany Steam: 

Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., arsase, x.z. 









—= 
M.@.BULLOCK MANF'G. €0. 


hs 0 Diils 
Dpnono Dies 


BAND, FRICTION 
ae iaice Renae 


o. CHICAGO, U.S.A. 









ARLINGTON, B N. J 


The “ANGER 
Corliss nine 


Send for Catalogue 


zh Friction Clutch Pulley, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY, 
114 LIBERTY STREET, NEW YORK. 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 

Portable and Semi-Portable. 
& to 16 Horse Power. 
Tilustrated Pamphlet Free. Address 
EJAMES LEFFEL & CO 

SPRINGFIELD, OHIO, 
or 110 Liberty St.. New Yor& 


ROSE POLYTECHNIC INSTITUTE, 


TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 
Well endowed, well equipped departments of ¥ 
chanical and Civil Engineering. Electricity, C coon. 









The pica — & MACHINE 60., 














try, Drawing. Extensive Shops & Laboratories. Ex- 

pnenses low. For cat’ gueaddress?'.C. Mendenhall. Pre 18, 
16 in.x42 in, Planer, ei eport, new 
20 in. x5 ft. 3 & Ww good, 
22 in.x5 ft. i 5 new. 
22 in.xd ft. be powell: oF 
24in.x6 ft. - Pow = 
30 in. x8ft. “each tioue. Powell & H, & P. new. 


6-8-10-12-15 in. Crank Shapers. 
15x20 in. Friction Shapers. 
20-24-26 and 32 in. Geared Shapers 


12 in. x5 1-2 ft. Engine Lathe, 8S. M. & Co. new. 
12 in. x6 ft. Young, = 
13 in. x6 ft. = ed 
14 in. x6 ft. <p Blaisdent, a 
14 in. x7 ft. “ Bog as 
14 in. x6 ft. by «Gap Bed. Ys, M. & Co., as 
15 in. x6 and 8 ft. Porter, " 
16 in. x6 and 8 ft. Blaisdell, e 
16-20 in.x6-8-10 & 12 ft, Bridgeport. “ 
18in. x8-10-12 ft, ifferent Makes, bed 
Win. x8-10-14ft. ” Different Makes, * 
20in. any length Bed“ aeepore, " 
22 in. x! 2. ile heavy, good. 
23 in, x8- a0 - Br dge} rt, new 
8in. stat * 18ft. Engine L. athes, T .&8, 

Win, Drill Davis, “ 


20-23 - 25 "98 inch Drills Blaisdell, “ 
20- wt 28-32inch “ Ss. os 
5ft. Arm Universal Radial Drill “ 
ae Turret Lathe, Lodge, Davis & Co. ‘ 
No. 2-4Screw Machine, Brown & Sharpe. e 
Ames Index Milling Machine, fair. 
No. 2 Garvin Hand Miller, 
Wood & light, Heavy Miller, GR 
Lincoln Pattern good order, 
No. 1 and 3 Universal Miller, Brown & Sharpe, _ new. 
No. 2 Plain fair onder 


No. 3 Surface Grinder, ad . 


Cold Rolled Shafting in Stock, Send, 
for list. Write for what is wanted. 


E. P. BULLARD, 
62 COLLEGE PLACE & 72 WARREN ST., 
NEW YORK. 








66 ’ 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
23d & Walnut Streets, 
Philadelphia. 


130 Washington Street 
Chicago. 
New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 





HORIZONTAL 

**Otto’’ Gas Engines. 
VERTICAL 

**Otto”’ Gas Engines. 
TWIN CYLINDER 

“Otto”? Gas Engines. 
» COMBINED 
- “QTTO" GAS ENGINES AND PUMPS. 


} Sj 
as ee 
= “OTTO” GAS ENGINES AND DYNAMOS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


W. C. YOUNG & CO., Moiisticts on oF 
Engine pathos, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


NORTH 
WESTERN 
BUYERS. 


We have opened, at corner Lake 
and Canal Sts., Chicago, a depot 
for the exhibition and sale of our 
Improved Engine Lathes, Monitor, 
and Turret Chucking Lathes, 
Planers, Shapers, Upright 
Presses, etc. 

(25° Automatic Stop on Engine 
Lathes. 

(=9" Automatic 
Dresses, 

j= No charge for extra attach. 








Iron 
Drill 


Stop on Drill 


A i: ments. 


LODGE, DAVIS & CO. 


Lake & Canal Streets, 
CHICACO. 


WORKS, Cincinnati, Ohio. 


G2" See Advertisement, Page 16. 








Cis 
\Tative Powers 







Cory FANGINES 
fas ee resalre 


onensinge (mp ound 


FUBULAR BOILERS. 
HEAVY FLY WHEELS 


—— SIZ ZES UP TO 
S6 FT. DIA. RY IO FT. FACE. 





Eclinse Cons Engine. 





NON-CONDENS NG, 


CONDENSING © COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, | 
69S. Clinton St., Chicago, 
WESTERN ACENT. 








FICK COMPANY, Buller, 


WAYNESBORO, PA. 





r® pe “CORLISS.” 








PAYNE Hice SPEED CORLISS une 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 


Hill, Clarke & Co., 


Boston, Mass. 


10 S. Canal St., Chicago, IIl. 








| M IH A E 
ENGINES from I5 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 


trade or the user. Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





WESTON ENGINE CO. 
PAINTED POST, N. Y. 


THE 


TS ARUCTRON 


ENCINE. 





2S : } CORRECT IN 
nm = 7. Design, 
t Workmanship 
and Price. 
. : 5to 75 H. P. 
Yew sak Sell ling Agents, 1 5 BARRON & CO., 40 Cortlandt St, 









THE FORSER-EAMILIVE, 





The best Engine in Raatea te for Heavy > Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








JOHN McLAREN, 


BUILDER OF 








CORLISS 
Engines, 


AIR 
Compressors 


and 
S. 
HOBOKEN, N. J. 








PRICEHES REDUCED 
—S 


IRON * BRASS WORKING MACHINERY. 


Illustrated in our 1888 Catalogue. 
Get our Prices Before Buying. 
Catalogues sent to Intending Purchasers, 


HILL, CLARKE & CO, 


BOSTON, MASS. 



































eo 
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Drown & Sharpe Mie, Co.,}- 


PROVIDENCE, R. I. 


IMPROVED SCREW MACHINE. 


For Making Screws, Turning, Boring, and 
Facing Bushings, Tapping and Facing 
Nuts, Making Washers, Pins, &c. 

In many instances this machine is used in 
stead of an Engine Lathe, and effects a saving 

of 25% to 50% in the cost of the work. 

The spindle boxes are steel, hardened and 
grouné inside and out. The’ spindle is also 
steel: itsfront bearing is hardened and both 
bearings are ground. Size of hole through 
spindle, 21-32’; size of hole in revolving head, 
13-16’; length that can be milled, 

Illustrated Catalogue, showing’ full line of 
Screw Machines usually kept in stock, mailed 
on application. 


WESTERN ACENT: 


S. A. SMITH, 


23 S. CANAL STREET, 
CHICACO, ILLS. 


Pjuplex Steam Pumps 


AND 
COPYRIGHT 1883 BY 


— Water Works Machinery, 
T« GORDON STEAM PUMP CO, 


HAMIL/FON, OHIO. 
BRANCH HOUSES: 


NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 











THE YALE 8 TOWNE MFG CO, 
STAMFORD CONN 
~NEW YORK CHICAGO. PHILA-BOSTON 








The Original Unvuleanized Packing 
SERED Viemapy ALLED THE STANDARD atssscetigt.-™ 
ous STA Aunaness (a. aria 


* TRADE MARK %& 

















N STREET, N. Y. 


106 MULK STREET, BOSTON. 
21 NORTH FIFTH ST., PHIL. 


54 DEARBORN STREET, CHICAGO 


SHAPERS, ENGINE LATHES "AND DRILLS. 


LODGE, DAVIS & CO., 


CINCINNATI, OHIO. 
20 iy inch Upright Drills. 25 inch » Back Geared, 


anc 
28, 32 and 40inch Power Feed Drills. 










_ 


3 
26’, 32’’ Geared, 


SHAPERS 
ENGINE LATHES 
17,19”, 21, 24”, 27”, and 
WEITE FOR PRICES 
If WILL PAY YOU. 


15” and 20” Crank, 20”, 


(See advertisement, page 15.) 


E. E. GARVIN & CO., 


139 & 141 Centre St., New York, 
MANUFACTURERS OF 


MACKINISTS’ TOGLS, 


INCLUDING 


MILLING MACHINES, 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principles. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best inthe market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else 
but L have not seen it. 

I feel that L did wisely in buying your tool. 

We consider it a model tool and fills the whole bill. 
Below we give the names of a few prominent users of thes 

machines. Their appreciation can be estimated from the num 







ver of machines in use. 

Missouri Pacitic Railway Co., St. Louis Mo...-....8 Machines. 

Eames Vacuum Brake Co., Watertown, N, Y..... 1 - D ill 

Carnegie, Phipps & Co., Pittsburgh, Pa..........- 2 m ll 

American Brake Co., St. Louis, Mo...........-+----8 

Worthington P ump Works, Broo *klyn, N. Y. 2 Presses 

King Lron Bridge V orks, Cleveland, a of j 

Filer & Stowell Mfg. Ce., Milwi aukee, Wis....- 

Hutchinson, Baltawen orth & Co., E “nil and. Hand 

Dats Electric Light Co., Marion, N 

. H. Hunt & Co., New York City........-. : Lathes 

x Hoe & Co., Ne Ww WOE CEM censcnccnss ook . ’ 

Cooke Locomotive Works, Paterson. N. 1 RR a ‘6 

Also, Standard Oil Company, Lima, O. & 
Morgan Engineering Co., Alliance, O. 
Grand Trunk Railway of Canada, " pee al, Can. Send for 
Brainard Milling Machine Co., Hyde lark, Mass. Catalogue 
Boston Bridge Works, Rosto mn, Mass ataiogue, 
_ md Machine Tool Co., Plaintield, N. J. = 


Write 
GOULD & EBERHARDT, 
For Catalogue A. NEWARK, N. Jd. 





WOOD PLANER. 


THE PRATT & 





VW/HITNEY Co. 


HARTFORD, CONN. 


MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


im =POWEHKR SHEAR S.=_ 
baa) Die-Sinking Machines, Hand Bolt Heading, Power Screw 


and Bolt Blank Heading Machines. 


RETRACTILE JIB CRANES, 


Roll Grooving Machines for Flour Mill Use. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





THE BILLINGS & SPENCER CO.,""---":."" 












Fria 


Drop Forged of Bar Steel. 


Three Sizes. 


DROP FORGINGS OF EVERY DESCRIPTION. 


—MANUFACTURERS OF— 


BILLINGS” scies WRENCHES, 


A Full Line in Stock. 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


}ACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 


Gear Cutting in all its Branches. 
ILLUSTRATED CATALOGUE ON APPLICATIO£ 











ication. 


GEO. W. FIFIELD, 
:| ENGINE LATHES 
FROM 16 to 48 IN. SWING. 

: | Lowell, Mass., U. S. A. | 


Cuts, Photographs and Prices furnished 
on appl 





Gear Wheels and Gear Cuatting.—I make g t 
order, or cut teeth on q tents sent tome. Of all kinds. ot 
all sizes to six ft.dm. Small orders or large nes, Fine 
cheap g._ Small cast g. Ready made brass g by mail at fa 
prices. Bevel g with porters planed teeth. and Book on 
g,$l. Facilities comes Terms reasonable. Send for cat. 

Oo. B, GRANT, 66 Beverly St., Boston, Mass. 





Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


F Rochester, N. Y. 
—= Works at North Bloomfield. 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the icrege of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the m+ n; fire- 
proof two story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are e- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 

tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for tha 
economical manufacture of heavy machinery fu 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
WEW SHOPS, Plainfield. W. J. 








o|J. M. ALLEN, Present. 
Won. B. FRANKLIN, Vice-PREsment. 
F. B. ALLEN, Srconp Vick-PREsIDENT. 


J.B. PIERCE, Secretary & TREASURER. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


y.wykExco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. GRAY Co., 
477-481 SYCAMORE ST., CINCINNATI, 0. 


See advertisement, page 13. 











PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 





PUNCHING 
STAMPING 
DRAWING 


200 p. Catalogue on application. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 
ALSO MAKERS OF 


PRESSES and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 


NEW YORK CITY, 














PAWTUCKET.R. I. 


J.M.CARPENTER S_ SMT MTTITTITiT 


Manufacturer 


APS & DIE 
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